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The Board of Managers of the Winchester Observa- 
tory HEREBY REPORT TO THE PRESIDENT AND FeLLOWS OF 

Yale College: 

During the past year Dr. Waldo has carried on with energy 
and success the two departments of Horology and Ther- 
mometry, which had been created previous to our report last 
year. We herewith present to you his report to the Board, 
and ask your considerate attention thereto. 

The time service of the Observatory has become much more 
important and more valuable to the people of Connecticut by 
reason of the law establishing a State standard of time, and 
the contract entered into by the College for furnishing daily 
the exact time, to be transmitted by telegraph to every rail- 
way station in the State. The benefit which this contract 
may be confidently expected to confer upon the railway and 
other business interests of the State, and also upon the Ob- 
servatory, is largely to be credited to the labors of Dr. 
Waldo. 

The Thermometric Bureau is also doing excellent service for 
the country, and we beg your attention to Dr. Waldo's ac- 
count of this branch of his work. 

In the summer of 1880 a contract was completed with 
Messrs. Repsold, of Hamburg, for the construction of a heliom- 
eter. This instrument was to be of six inches aperture and 
eight feet focal length, and was to cost about $7,200, packed 
ready for shipment. It was expected that it would take 
Messrs. Repsold eighteen months to construct it. We have 
no reason to believe that it will not be ready for us next 
December. 

The heliometer is an instrument hitherto unknown in the 
United States, and will enable us to make exact measure- 
ment rather than optical discoveries. Of large equatorials 
the country has a goodly number, either already in place or in 
process of construction. Of transit circles there are also sev- 
eral of the highest class. But a large and important class of 
problems in astronomy are open to investigation by the use 
of the heliometer which are not easily attacked with the ordi- 
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nary equipments of our observatories. It is our hope that by 
the use of this instrument we shall make contributions to 
astronomical science, not only valuable in themselves, but 
such as shall supplement the work of other observatories in 
this country. Especially we expect to make it useful in the 
coming transit of Venus. Observatories in New England are 
remarkably well situated to observe the transit, and this 
heliometer is as good an instrument for that occasion as it is 
possible to procure. The dome destined to cover the heliom- 
eter, and which is to be fifteen feet in diameter, has been 
already ordered of Mr. Grubb, of Dublin. 

We hope to see in the near future the instruments and 
buildings needed for a first-class Observatory, and one worthy 
of the college, set up upon the north end of the Observatory lot. 
But our presei\t most pressing need is the central building 
for offices into which all the work now in hand can be col- 
lected. That is now divided, part being done in North 
Sheffield Hall, part in Orange street, part in Crown street, 
and part in Library street. Economy in time and money 
demands the concentration of all the work so as to be in one 
place, where it may be easily done and efficiently supervised. 
We need the building at once. The heliorAeter ought not to 
be set up away from occupied houses lest damage come to it. 
It must at once on arrival next winter be mounted, so that 
the utmost facility in its use and full knowledge of its con- 
stants shall be gained before the time of the transit of Venus 
next year. It is better if possible that it be mounted in its 
final place on the Observatory grounds rather than suffer the 
considerable expense and the hazards of two mountings and 
of the removal. 



Respectfully submitted, 



Yale College, June 25, 1881. 



C. S. LYMAN, Pres, 

E. LOOMIS. 

J. CAMPBELL. 

H. A. NEWTON, Scc'y. 
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At a meeting uf'the Board of Managers of the Winchester Observatory, 
held April 22, 1881, the Board put on record their sense of the loss which 
they have sustained in the recent death of the Hon. Oliver F. Winchester, 
and of his son, Mr. William W. Winchester, the former of whom by his 
large gifts to the department of astronomy in Yale College, and the latter 
by his cordial interest in forwarding his father's generous purposes have in- 
spired the hope that the College will soon be far better supplied than ever 
before with the instruments and other means needed for investigation and 
for advanced instruction in this science. 

Their practical and Encouraging suggestions will be seriously missed at 
the meetings of the Board ; but their generosity will be forever fruitful in 
the domain of the science which it was designed by them to promote, and it 
will illustrate the power which men engaged mainly in practical life have to 
aid in the advancement of the highest learning. 
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FIRST 

ANNUAL REPORT 

1880-81. 



To THE Board of Managers: 

Gentlemen — This report covers the period from my 
appointment in November, 1879, to May 31st, 1881. 

The observatory work at first contemplated was the exami- 
nation of watches, marine chronometers, and clocks designed 
for scientific purposes, in general after the methods adopted 
in the foreign observatories at Liverpool and Greenwich in 
England, at Hamburg in Germany and at Neuchatel and 
Geneva in Switzerland, and also the establishment of a public 
time service. Subsequently it was decided to undertake the 
verification of thermometers after the methods in use at the 
Kew Observatory of the Royal Society in England for meteor- 
ological and physiological research, and to afford facilities for 
.the. comparison of standards designed for more elaborate re- 
searches in heat. 

the horological bureau. 

The governing Board of the Sheffield Scientific School 
kindly placed at our disposal the use of a room on the ground 
floor of North Sheffield Hall for the clocks and chrono- 
graphs. With the permission of Mr. Sheffield a small but 
substantial brick transit house was erected a few feet from the 
clock room. The instruments numbered i, 2, 3 and 7, in the 
following list, are placed in the transit house, while the clocks 
numbered 4, 5 and 6 are placed in a specially built clock- 
case within the room referred to. Chronograph No. 9 is 
placed in electric connection with these clocks and has a 
key for making or breaking the circuit in the transit house. 
The transit piers are of granite, the clock piers of brick. 

North Sheffield Hall not affording the protection desirable 
for watch movements, arrangements were made with the 
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New Haven Safe Deposit Company for space within, their 
vaults large enough to receive the refrigerating, heating, 
and other closets, for the testing of watches and chronome- 
ters under their various conditions. At the rooms of the 
Safe Deposit Company the apparatus in the list numbered lo 
and 41, with the necessary telegraphic accessories, are placed. 
Telegraph lines were then built and equipped connecting the 
Observatory rooms at North Sheffield Hall with the Safe De- 
posit Company, the main office of the Western Union Tele- 
graph Company, the New Haven passpnger depot of the New 
York, New Haven & Hartford R. R. Co., and the prominent 
manufacturers and jewelers of New Haven. On the organi- 
zation of the Connecticut Telephone Company, permission 
was also granted them to construct a line, which passes through 
an instrument in the physical laboratory in the college yard, 
to connect the distributing time relay in North Sheffield Hall 
with their New Haven office.- These various telegraph lines 
are the means of transmitting the Time Signals over the State 
at large, as described later. After this provision had been 
made the following observatory circular was issued, to explain 
the methods and conditions of the work undertaken : 

Circular of the Horological Bureau, 

This Bureau has been established by the Corporation of Yale College, at 
the recommendation of the Board of Managers of the Winchester Observa- 
tory, for the purpose of encouraging the higher development of the horo- 
logical industries, and to pursue researches calculated to aid in the con- 
struction of refined apparatus for the measurement of Time. The Managers 
have also felt that the introduction of an accurate standard of Time into 
the community would be acceptable. They have therefore furnished to the 
principal Railroads and Cities of the Stale an accurate standard based on 
the meridian of the City Hall in New York, that being the nearest centre of 
population to which a standard time <:&uld be referred. In this work they 
.have been assisted by the intelligent cooperation of the Railroad officers and 
the Board of Railroad Commissioners of the State of Connecticut. In 
order to gratify the (expressed) wish on the part of the makers for some 
proper provision for the rating of their time-pieces, the Board of Managers 
have made the necessary arrangements with the Safe Deposit Company of 
New Haven, for the erection within their steel vaults of the proper hot and 
cold closets, with appliances for controlling the moisture therein, and for 
the construction of the most recent forms of ordinary temperature closets. 
They have also provided for this work those appliances of modern astro- 
nomical science which can lessen the amount of personal errors, or promise 
to render the service more exact. 
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The following regulations governing the reception of time-pieces and the 
issue of certificates of rates, have been adopted by the Board of Manageis : 

Regulations Governing the Issue of Certificates of Rates of 

Time-pieces. 
/. Classes of Certificates, 

The following classes of certificates will be issued with time-pieces which 
have been deposited at this observatory for trial. The certificates will be 
signed by the Astronomer in charge of the Bureau, and will contain a de- 
tailed statement of the results obtained with each particular movement. 
In describing the positions of a movement the term "Dial up" indicates 
that the plane of the dial is horizontal and with the engraved side upper- 
roost. "Dial vertical" indicates that the plane of the dial is vertical. The 
temperature of the refrigerator is approximately 40** F., that of the oven is 
approximately 90** F., and the ordinary temperature ranges between 65** 
and is'' F. 

1. Class I. includes those certificates issued with pocket chronometers or 
watches which have been subjected while rating to the following variations 
of position and temperature: * 

Dial up. Twelve days at ordinary temperatures. 
One day in the refrigerator. 
One day in the oven. 
Dial vertical. Fourteen days pendant up. 
Two days pendant right. 
Two days pendant left. 
Dial down. Two days. 
Dial up. Eight days. 

2. Class II. includes those certificates issued with pocket chronometers 
or watches which have been subjected while rating to the following varia- 
tions of position and temperature : 

Dial up. One day in the refrigenUor. 
One day in the oven. 
Eight days at ordinary temperatures. 
Dial vertical Eight days pendant up. 
Two days pendant right. 
Two days pendant left. 

3. Class III. includes those certificates issued with pocket chronometers 
or watches which have been subjected to the following variations of po- 
sition : 

Dial up. One day in the refrigerator. 
One day in the oven. 
Eight days at ordinary temperatures. 
Dial vertical. Eight days at ordinary temperatures. 

4. Class IV., Dial vertical (pendant up), or Dial up, includes those cer- 
tificates issued with pocket chronometers or watches which have been rated 
in the position 

Dial vertical or Dial up. Twelve days at ordinary temperatures. 
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5. Class A includes those certificates issued with box chronometers 
(sideral or mean time) which have been rated for a minimum period of two 
months, and have been 24 hours in the oven and 24 hours in the refrigerator. 

6. Class B includes those certificates issued with clocks which have been 
rated for a minimum period of three months at ordinary temperatures, and 
have been tested for compensation. 

7. Class C includes those certificates hsued with clocks which have 
been rated for a minimum period of six weeks at ordinary temperatures. 

//. Conditions of Issuing Certificates, 

No certificate of the classes I., II., III., IV., A, will be issued in the fol- 
lowing cases : 

1. When the variation of rate with the dial vertical and pendant up in 

classes I., II., III., and In the positions indicated in classes A and 
IV.. exceeds a'.o from one day to the following day. 

2. When the variation of rate between the positions of "Dial up'* and 

"Dial vertical" exceeds io».o. 

3. When the variation for 1' F. exceeds oV3 between the ordinary tem- 

perature and the oven. 

4. When the rate is greater than 10* .0 per day in any position. 

No certificate in the classes B or C will be issued in the following cases : 

5. When the variation of rate from one day to the following day exceeds 

i*.o, except there be a barometric variation as great as 0.7 inches. 

6. When the variation for 2" F. exceeds o».3. 

In the cases where no certificate is issued the movement will be returned 
to the maker with a statement of its performance. 

///. Cost of Certificates, 

For the purpose of enabling the Bureau to contribute to its own support 
as far as possible, the following charges will be made, payable on the notifi- 
cation that the certificates are ready to be issued in the particular cases. 

For Certificates of the Class I. . . . $5.00 

For Certificates of the Class II. . . 3.00 

For Certificates of the Class III. . . 2.00 . 

For Certificates of the Class IV. . 1.00 

For classes B and C a charge will be made to cover the expense of mount- 
ing the clock upon the piers, and it will be necessary for persons desiring 
the.se certificates to confer, by letter, with the Astronomer in charge of the 
Bureau. 

In the case of movements returned to the makers without certificates, a 
charge of eight cents per day will be made for rating up to the time of such 
return. 

/ V, Miscellaneous. 

T. All proper precautions will be taken by the Board of Managers against 
loss or injury by fire, theft, or otherwise. The movements will be carefully 
guarded under the rules which govern the Safe Deposit Company. They 
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will not be opened or in any way tampered with for any reason whatever ; 
and they will not be handled, except by trained observers. If a movement 
should stop, it will be returned to the sender with an appropriate memo- 
randum ; but as it is manifestly inexpedient that a University Corporation 
should be responsible for loss or damage to property in its care for the pur- 
poses specified, it is to be understood that all risks are assumed by the per- 
sons who enter the time-pieces for certificates. 

2. The Bureau will publish, in the annual report of the Astronomer in 
charge, the detailed rates of such time-pieces in the various classes as may 
seem to indicate the development of the horological art. 

3- Blanks to be filled out in sending time-pieces to the Bureau will be 
furnished on application. 

4. All movements will be wound immediately on their reception. When 
they have run down, however, the rating will not commence until they have 
been running again for five days. Unless requested otherwise, movements 
will be wound immediately previous to shipment from the Bureau. 

5. The P. O. address of this department of the Observatory is Box 853, and 
time- pieces may be sent by special messenger or express directly to the safes 
at 89 Orange Street, New Haven, Conn. (The Adams Express Company 
occupy an adjoining office.) 

LEONARD WALDO. 

Astronomer in charge. 

Approved and ordered to be published by the Board of Managers of the 
Winchester Observatory. 

C. S. LYMAN, President, H. A. NEWTON, Secretary, 

. New Haven, Conn., June i, 1880. 



All comparisons of pocket time- pieces are made at the same part of the 
second dial, and by means of the chronograph. It has been found by experi- 
ment that this means of comparing the watch movement with the observa- 
tory standard clock may be relied upon to the one-tenth of a second — a de- 
gree of accuracy exceeding that obtainable by any other known method of 
comparison of watches having rapid trains. The daily rates of the watches, 
during cloudy weather, are made to depend upon three standard clocks, all 
of them of ahigh grade of excellence and specially protected against climatic 
changes. Chronographic methods of registration are employed throughout 
in the observations for clock errors and comparisons. 

As will be seen from the preceding regulations, the observatory does not' 
receive time-pieces for the purpose of regulation, but only to examine work 
already finished and to give an authoritative statement of what may be ex- 
pected of a particular time-piece under varying conditions. The relations 
between the observatory and the senders of time-pieces are confidential, ex- 
cept that those movements receiving certificates will be mentioned in the 
annual reports of the Astronomer \^ charge. 



Digitized by 



Google 



12 

The following tabular view of the order and number of days in the tests 
to which pocket time-pieces are subjected, will be found convenient : — 



Test 
No. 


• 
Position and Temperature. 


Class of Certificate. 
I. 11. III. IV. 


I 
2 

3 
4 
5 
6 

7 
8 

9 


Dial up, Ordinary, 
" Refrigerator, 
Oven, 
Ordinary, 
Dial vertical. Pendant up, 

right, 
left. 
Dial down, 
'• up. 


12 

I 

1 

14 
2 

2 
2 

8 


I 
I 
8 
8 

2 

2 


I 
I 
8 
8 


12 or 

12 




Total No. days. 


42 


22 


i8 


12 



The certificates issued with any movement contain a more or less detailed 
statement of its performance, according to the class in which it is successful. 

The following tabular view shows the class of a certificate in which any 
particular detail relating to a pocket time-piece may be found : — 

Mean daily rate is stated in Certificates of Classes I., 11., III., IV. 
Mean variation is stated in Certificates of Classes I., II., III., IV. 
Variation for i° Fahr. is stated in Certificates of Classes I., II., III. 
Diflference before and after oven and refrigerator is stated in Certificate of 

Class I. 
Difference between pendant up and dial up is stated in Certificates of 

Classes I., II., III. 
Diflference between pendant up and pendant right is stated in Certifi-' 

cates of Classes I., II. 
Diflference between pendant up and pendant left is stated in Certificates of 

Classes I.. II. 
Diflference between dial up ^nd dial down is stated in Certificates of 

Class I. 
Diflference between first and last week is stated in Certificates of Class I. 
Diflference between the extremes of rate is stated in Certificates of Classes 

I., II., III. 

All of the records on which certificates depend are preserved at the 
observator}', and at any subsequent time one duplicate certificate will be 
issued if desired. The charges for duplicates in the various classes are as 
follows : — 

Class I., . . . . $0.75 Class III $0.50 

" II 60 •' IV 40 

These duplicates are marked as such. 

The certificates issued under the preceding regulations are not confined to 
watches received from dealers or makers. Any person who desires to know 
how a time-piece performs may enter it under the regulations, and. If it suc- 
cessfully passes the tests imposed, it will receive a certificate. 



Digitized by 



Google 



13 

Where no certificate is issued, a detailed statement of its performance is 
returned with the movement. The statement gives the daily rate, the daily 
variation, the temperature at which the tests were conducted, and the vari- 
ous positions. It frequently serves the purpose of a certificate, especially 
where a certificate has not been issued on account of some slight failure in 
one of its requirements. Persons may, therefore, feel that whether a move- 
ment receives a certificate of one of the four classes or not it receives a care- 
ful examination, the results of which will be recorded in such a way as to be 
readily made use of in deciding upon its qualities. 

The circular given above was sent to the leading horological 
journals, to as many prominent watch-makers and companies 
as the observatory had the address of in this country, and was 
published in full in the "Jeweler's Circular and Horological 
Review " of New York City. 

In order to assign to the watches sent to us for certifica- 
tion a certain order of merit in this report, they have been 
marked upon three qualities, and that watch receiving the 
highest sum of marks in its class has been placed first in 
the accompanying tables. The three qualities and the method 
of computing the marks assigned were 

I**. The general performance as shown by the mean daily 
variation of rate computed by subtracting such day's rate from 
the rate on the day following and dividing the numerical sum 
of these daily variations by the number of days, but omitting 
the daily variations when a change of position occurred. The 
mark for a mean daily variation exceeding 2".o is taken as 
o, and the mark for a watch having no variation would be 
the greatest possible. We have assumed the general per- 
formance to be equal in value to the adjustment for position, 
and we assume the maximum mark to be 40. 

The mark for any particular watch may be computed by the 
formula 

2*.oo — the mean daily variation , . ^ 

^=the mark for daily varia- 

0.05 -^ 

tion. 

2^ The adjustment for position, as shown by the mean of 
the deviations of the rates in different positions from the mean 
rate during the whole trial. With the assumption that this is of 
equal importance to (i) we have assumed the maximum mark 
to be 40. 
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The mark to be assigned to any watch has been computed 

from the formula 

lo' — mean position variation , , - 
— ssthe mark for position varia- 

0\2S ^ 

tion. This is based upon the consideration that the greatest 
rate in any position cannot exceed lo seconds.* 

3**. The adjustment for compensation in temperature has 
been assumed to be of half the value of the adjustments neces- 
sary for a maximum mark in i° and 2°, and therefore receives 
the maximum of 20. The mark to be assigned to any watch 
for this adjustment has been computed from the formuia 

o".3o — variation fori ° Far. , . ^ 

—^ ^— =the mark for temperature com- 
pensation. This is based upon the consideration that the 
max m limit of temperature variation is fixed at o'.3o 
fori^Fc ^. 

In the following tables, I, II, III, are given the results of the 
rating of watches which received certificates of the classes I, 
II, III during the year. Class IV, which comprised 33 watch 
certificates, has not been given. The test was in but one posi- 
tion, and the tables given suffiqjently indicate the work of the 
Bureau. The last four columns give the numbers computed 
for the relative rank of the watch as compared with the others 
sent in to the observatory and which received certificates of 
the same class. 

*To illustrate the method adopted in assigning the marks given for the 
adjustment in position, the computation for the first watch in Table I. is 
here given : 

Let p = the rate, pendant up, which we can assume to be = o*.oo 
d = " " dial •' which, for p = o".oo, = +1.32 

r = " '* pendant right, *' *• •* = — 2.57 

1 = " " •• left, •* .... __ _ j^^ 

D= " " dial down. " " •* =—0.22 

Let M = P^^-^r^l^D ^ -plM ^ ^ , 
5 5 ^ 

The mean position variation will then be : 

(m ^ p) + (m -^ d) + (m -^ r) + (m -^ 1) -h (m -^ D) _ 5^^ _ ^ 

5 5~ ~ 

where all the differences have the positive sign. 
Now applying the formula in 2° we have : 

10.00— 1. 19 - - , . J r V. . 

' = 35-2 for the mark assigned, of which we reject the 

0.25 ^ '' 

decimal two tenths and obtain the 35 given in column 17, Table I. 

The other columns are so readily computed from the formulas that they 
need no explanation. 



Digitized by 



Google 



^ 


WOi 


p4 


5*5 ?:S.J;^"g.RSlt.?5'^^^5«,{8n 


1 


-jadoiax 




r* O»eo tH r*»A xn &yi^B^\n 






3. 






•uoiiisod 


I* 

p4 


in ^ ^o to !>. r* »>» 
eoeo«ocoto« cow 


S w en 
« « w 


o o o e^ oo 
en en en en w 


^co w M w r* 
« « «n« «n« 


m 


ooqvuvA 


CD 


•H r>.o ^ r^ CO ^ o^ 
cocic«co«to«« 


a8 5'"SS'5f^S?§'^2^ 


•ajBJ JO 


10 




r^qenMvq«xnenq r*oo 'st* r^oo 
r^enind^d 6 <^ eneoM en eno ^ 


•S1|99M 


P4 


w O •- O r^O O «o cnoo oo 

q t^ t^Oior^w i-cn*H 

„; d 1-^ M 1-^ ih' ci M C C« en d 

I + + + 1 M 1 I 1 + 


t^ •-• o^oo en>0 O O O^O CO 
•"• eno >^ ena^<>»r>O^M 
d 4 N h! d •-«' d ci d M c« 
1 1 -f 1 + 1 + + H-+ 1 


-UMOp 

ma PUB dn 

r»Ki*'B!a 


OS 


'^f »n c» O « O »n coco ZS « T inO »h *o 

»n « vO r>i ts oo «no f^2 "^ en m m eo q 

,^ M c« ►-' d ei d d « «■ '^ en ^ « t^ d d 

+ I+ + + + + +I4-I + I+ + + 


en M C« tn in ^ 
1 1 1 + +• 1 


l.pudci wdn 


P4 


vq q «9»^q^«?'^»^ 
^Mcneiciciciciod 

+ + + + + +-♦- 1 


»0 O "^ rf o M en 0> 
eno* TJ- d "^ 4 w « 
+ + 1 1 + 1 + 1 


cnoo q M 00 N 
r^ r^ r^oo d r^ 
+ 1 1 1 + + 



l.pasj V (in ^ 
•paaj JBia 



(In pnp puB 
dn itrepbd 2 
laq 'ma 



joivd^ppj 
Mi}gZ pu» * 



•qiBji *i Joj 
nopviXBA 



'uopvuvA 



XRBpnTOK ^ 



II 



-jaqinni^ 



in en rf C4 e* '^ <? « >q cj »n ^t w eno q « C^ r^^- »« 

ujci end ►^O end ^d>d »nd ind>dcd t^O "^"^ O 6 

+ + + + -f+| I I++I I+4- + + +I i + l 



« e« « Tj-o c« "-lizO O t-" O »n*no^O r*tnTr«co en 

en »n c« O co •* en^ O en O^ O^ rj- -"tj-vo '^t* ^O »« t>.oo en 

,^;MOendM»nd'^dcidMdendMen^OO»nei 

•| + I++IMII++II + IM + 'I, f 



Oenent^Ocni>»OooO f^O *nco w en w en O .^ 
^M »9f^«7q'^w q enenenc* ur>oo « >q »^ r^-c x* q* 

+ +I + I I++I + I I l + l I+ + + +I I 



\ 6666666666666666666666 



in m p^O f^r^C*»r>«ninO O wO 0^mTf0^eno^»ni>» 
. ^O O ^O en r» mO Ooo o^qooOTO r^q en O^oq q 

' d d d o d d d d d d d d H d d d d m h d •-• m 



5« inv^ O^-efMOO en»n^o> 0»co oo »nQO i- ^ i- O^ r* 
o r*w w c« enooo Trrro wo m rr^q*'^ 



6«^«ddTJ-cioO"^»neienOM 

+ h+ I + I I ++ 1 + I I ++ I 



in «n 

« -^ "^d 

+ 11 + 






ffi 



ffi 






t«ot« 



QQQQ 



3 

•SP 

PQ 



■s. 



> > 



^u ecu S > 

S > 2 > Si 

Vj 4) i^ 0) O 
COiJCOiJ< 



o 
n"0 



i<S 



_ _ _ O^ O^ ' o 



CO 



> 



O lT O O kT 

o 2: o o 2« 

C 01 C C dj 



ids ^^6^ 



£ ij £| iJiS £iS § S5-|^|i$:5 Sl^-S S^^:S 

< < < S < a. < PL z < ou S u. S 0. a, < QQa. pQbL.ti 3 



en en « c>* O coco o o»nm o»c* Tfw cnao O m e< r- C> 
en "f enoo ci O woo fr^P^i^ooco en enoo en O^ en rro 
o^** a»a>o^^c*t-" N o^O o>»no>o r^»-« w »^« e^ t 
O^«HO^TtC»^0»0rf&>ciTrciTi-'* M^-^t^cnin 
0*r^O^'-"a» o^m'i-O^v-iiH^iiNen r>»^e< 
^^OO o* o* o^ o* 



1" Tf ^ 



O 

. eS 
en k. . 

o k- c 

« g "" 
fc- « OT 

Beg 

« S5 
\m > ^ 

s.sa 

£-0 o 

C V4 



« « "^ « C 
(A n «rf V C 

flS ^ ^ ^ > 

b. vvc: «^ o 



-= e 2 > 
o .S »c •- 

rt: «, " y 



D. 



- o ?* *^ 



S. ^. ^ 



SiM 



0) 



^1= 1= I 

?8. ;^ i 



c 
6 

9 

o= - 



o. 



^ 



o 
o. 

-y "O 

+ s 

c "^ 

to 



o 



Digitized by 



Google 



■I»Jox S 






■«op!soa 2 



-jaduiax »^ 



UJ)«UBA M 






•yai lUBpaaj 

puv 
dniuvpuaj 






ei M M HI M M I 



0^»r>r^»nir>tow »r>0 ''t'"-" 0^0»0»r*oo w oo^inr^rj-totntn 



O^^>.^oe^0«0enwcl «nco poo o r^O^cnO « Ocncno^^^eni 






On CO o •-• ^ 



5t>. 






■ ?Si 



«50'^oico«»i^dr^»ni-IdN-iMoo^coeo^ddd ^<j »nMdc)cod^d4 

I 1 I I I I I I 1+ + +1+ + + +1TT1+T1+ + T + + +1 



■ I 



PQB © 

dn luvpaod ^ 

•l»q JtflQ 

•dn iB|a 

poll A 

dnioBpaad ^ 

•lag -gig 



JOJ UOpBUBA 



<A CI d 

1 + 



CO en o I 

I +■ 



» r>»oc vd 

I I I 



o — ^ -^ 



00 m 

+ 1 



r'Tf?rTTT?tt + TTTTMi 



^ 00 r* m O 2 »" 

-• -• -• -- C| 



00 o 

+ I + 



•n coco ^ cosO 0> ^ m coo «niH o _0 O _^0 0^2 
O »^ O M CO O^oo O covo «0 »n »n »nO M m ^oo sq C- 
»n'4cocOMddOi-Icoric>Mcid»:«»pd ^co co>c 

+ I + + + TTT + + + T + + + I I ++ I I I 



^ CO •-• 

1 1 I 



"I? 



mil 



OOO 

d d d 



?? 



MM000*^*^90M0>^M0C«tH0OC<lc* 



-noiiBUBA - 
AjiBp iiBSK 



AlIBp UB9K 






i 



•3 






HUB^ 



'^doddddddddddddddddoMoooooooooMO 



!/MddcoddMddd>dMco»ndo«oo«»-IdMOM«o«ooo^o« 
I 1 + 1 I++I I I I I+ + + +I I+ + +I + I++I l + l+l 



J2 ' • 



: a 



c 3 5 



.fip- . < , 
*5 - - - • 



< 



o. 



O 



S 

< 



o oooooooo OOO OO CO o OOO OOO oc> wo oo coo o ^ 

0*2O00O0CO**O0»*O»-O'-'«00«-'00m 



« N «*«*o t^ 9>o « 2 {njjj^ ^ o.g M {} 5y3-5p« }j« g.o « « 



Digitized by 



Google 





3 


00 


tn CO o o eo 


ts. is. ti^ 


^ CO 


M O 


5 


N r^ 


•fS 


t^ 


t^ r^ rn t^ « 


« >o « 


« « 


^O « 


tn ^ 




1 


















c* 


M «n CO O ^ 


so r^ ^ 


M O 


en P 


w 


in r* 


fe 


1 


C( 


en en CO «n « 




en en 


d CI 


CI 


en « 


^ 
















•t3 


















1 

a 


g. 
















Q, 


S.2 


\0 


O O^ M m o 


O* Tf in 


in en 


en »n 


en 


in OO 


B5 




« M »-. « 


« w 


M 


M M 






•2 


































•I 


>»o 


















1^? 


en 


^ M M O^ -^f 


« >o O 


1^ '* 


m m 


c> 


C< M 




«n 


w en w M « 


M 11 M 


M C4 


M M 




M 




Q^ 


















> 
















sl^ 


. o 


r^ « o o» o 


IH OO CO 


in o 


t ^. 


in 


O 


en M 


CO 00 M IT) d 


t^ od M 


od en 


O en 


c4 


M M 




M M M 


•S 






M 


M CI 


58° 


















. *7 


q^ M O M _ 
^ in O* r^ O 


CO 

OO in O 


.;? 8 


t . 


O 


s ^ 


w to 

1 


4 en p 1-1 BO 

1 J 1 + 1 


M M en 
1 + + 


f 1 


OO O 

' T 


od 
1 


ft 


• H 


.« 


f ^ "1 1 


s: y ? 


CO o 

o « 


2 '§ 


M 


5* ? 


It 


1 


???????? 


f f 


d d 
1 


d 


d d 

+ + 




s6 


5 5 S S ff 


M O^ OO 


O C4 


m »>» 


r^ 


OO CI 


. «n 


o» S w 


M OO 


1^ r^ 


q 


en qv 


^ d 


6 6 6^ 6 


d M M 


M d 


d d 




M M 
















|! 


r* 


CO en t"* »n en 


o o en 


o o 


en »n 


M 


O M 


CO 


en in o w en 


00 W M 


r^ en 


C« 


00 M 


en 4 


M C4 en ei o 


en d 9 


p d 


4 « 


4 


vd en 


'1 


1 


+ + 1 + + 


1 + 11 + 


1 + 


1 


1 + 


i 




<3 - - - 


























:/3 




E - ' - 






























> ^ z z z 


> c « 


' s 


* z 


= 


z z 




nJ 
















c 
















4> 
















> 
















(« 
















33 o 5 r - 


^ > . 


. . 


z z 


« 


z z 


1 




to- 














« ^ 












*A 




z « - . . 


- - - 


^ 


- 


, 


^ ^ 




i 

E 
2 


SI 












V 
















"rt 


*^ U - - - 














cJ5 


8 1 














<i 


o < 














o 


vo "> o r^ »o 


« OO O 


^1 


o o 


CO 


r>» en 


. J" it 


e« 


CO « »-• r>. CO 


GO OO 00 




en 


GO M 


fc^ 




<i o q ci^ H-^ 


in O « 


^- -. 


•^ 


vO « 




m" 


^ ^ 4 »n 


»r> rf 4 


en 4 
t- "+ 


?2 ?. 


cf 
m 


f? 




*^ M M M^ 


in M M 

M M M 


9. •^. 

M W 


1-7 M 


M 


1 


M 


(<9 «o ^ tn « 


to« 00 O^ 


O M 


N to 


^ 


• 




Qi: 








M M 


M M 


M 


M M 



o 



Digitized by 



Google 



18 



In the preceding tables where two watches have received 
the same mark, that one is placed first which has the smaller 
mean daily variation. In table I. it is difficult to say w^hich 
watch should be third, and which should be fourth. The 
marks for the two agree within a fraction, but in favor of the 
watch No. 999931 made by the American Watch Company. 

In order to reduce all of these watches to the same basis of 
comparison the numbers given in the tables have been recom- 
puted from the original rate observations. In the first cer- 
tificates issued by us it was customary to compute the mean 
daily variation including the days on which a change in posi- 
tion occurred and the numbers given for these watches will 
be found slightly changed from those given on the original 
certificates. This is owing to the fact that the mean daily 
variations are now computed excluding the days on which a 
change of position took place. The general principle on 
which the marks have been assigned is that in use at the 
Geneva observatory. 

The following table analyses the total number of watch 
movements received to this time. 

Total number received* 221. 

Number receiving class I. certificates, 22 
u u u u a ^2 

" III. " 16 

" " " IV. " 3^ 102 

" returned to senders without certificates, 116* 
" on hand, 2 

The circular sufficiently explains the general condition on 
which the observatory issues certificates with time-pieces sent 

* The following table shows the number of time-pieces received for certifi- 
cates at the Neuchatel Observatory during the past five years. The number 
received at Geneva was somewhat less. 

Mean 
Daily 
Varia. 



Year 

Total Number 
Number receiving 

Certificates 
Class A. (Marine 

Chronometers) 
Class B. (Pocket 

Watches) 
Class C. (Pocket 

Watches) 
Class D. (Pocket 

Watches) 



1875 
270 

231 


Mean 
Daily 
Varia. 

s. 
0.46 


1876 
316 
260 


Mean 
Daily 
Varia. 

S. 
0.53 


1877 
286 

220 


Mean 
Daily 
Varia. 

S. 
0.51 


1S78 
330 
267 


Mean 
Daily 
Varia. 

S» 

0.60 


1879 
165 

128 


4 


0.32 


2 


0.12 


8 


0.14 


6 


0.14 


7 


29 


0.41 


41 


0.41 


45 


0.42 


65 


0.50 


24 


iig 


0.46 


147 


0.52 


128 


0.53 


127 


0.61 


53 


79 


0.49 


70 


0.64 


39 


0.63 


69 


0.72 


44 



s. 
0.61 

0.16 

0.4S 

o.f>4 
0.73 
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here for examination. In order to comprehend the relation 
existing between our certificates and those issued from Euro- 
pean observatories, it will be necessary to tabulate the condi- 
tions now existing at the two principal observatories which 
issue watch certificates. From the " Reglement pour L*ob- 
servation des Chronometres a L'Observatoire Cantonal," issued 
"Au nom du conseil d'Etat," and dated " Neuchsitel, le 31 
mars 1877," and from the "Reglement relatif au depot des 
Chronometres a L'Observatoire de Geneve," and which bears 
the endorsement, " Approuv6 en seance du Conseil d'Etat du 
19 Decembre, 1879" we derive the following data for compari- 
son. 

In the regulations of both observatories, the first class is 
devoted to marine chronometers observed in one position. 



Order and Number ok Days in the Tests Applied to. Time Pieces at 

THE NeUCHATEL (CaNTONAL) OBSERVATORY. 



Test 
No. 


Position and Temperature. 


Class of 
Certificate. 




A 


B 


c|d 




I 
2 

3 
4 
5 
6 

7 


Dial up. Ordinary temperature, 

Oven, 
Dial vertical. Pendant up. Ordinary, 
left. 

right. " 
Dial -down. Ordinary, 

•* up. 
Total number days, 


60 

* 

6b 


13 
I 

14 
2 
2 
2 

8 

42 


14 

I 

15 
30 


15 
15 


♦The chronometer is 
placed several days in the 
oven, which are deducted 
from the 60 days. 



Order and Number of Days in the Tests Applied to Time Pieces at 
THE Geneva Obskrvatory. 



Test 

No. 



Position and Temperature. 



Dial vertical. Pendant up. Ordinary, 
right. " 
left. 
Dial up. Refrigerator about s?"", 
*'• Ordinary, 
** Oven about 87°, 

Dial down. Ordinary, 

'* vertical. Pendant up. Ordinary, 
Total number days, 



Class of 


Certificate. 


!a 


B 


C 


i 5 


14 


8 


i 5 




5 




*5 5, I 




65 5 14 


8 


5 5 I 




5 




5 




7540 


30 


16 



♦The order of these 
tests is only limited by 
the general consideration 
that the refrigerator test 
shall not commence for 
some weeks after the 
chronometer has been 
running dial up, and that 
a 5 day period at ordinary 
temperature shall inter- 
vene between the refrig- 
erator test and that m 
the oven. 
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20 
Performance Nfxessary to Entitle Time Piece:s to Certificates. 



1. The variation of rate from one day to the day follow- 

ing, while the time piece is in the same position, 
must not exceed 

2. The x'ariation of rate must not exceed, per de^^ree 

Fahrenheit, 

3. The variation of rate between the positions Dial up. 

and Pendant up must not exceed . 

4. The daily rate must not exceed .... 



Neuchitel. 



Seconds. 



2 

0.28 

10 
10 



Geneva. 
Seconds. 



0.28 
9 



The maximum diflference between the daily variation for any 
day and the mean daily variation for the period during which 
the watch remains in the same position, must not exceed 1^5 
at the Geneva observatory. 

From an inspection of these tables it will be seen that the 
requirements for our certificates differ somewhat from those at 
Neuchatel, and very much from those at Geneva. Our class 
I. is similar to the highest class (B) of Neuchatel, except that 
we have added the requirement that the watch shall be tested 
in the refrigerator as well as in the oven. The length of time 
is the same as at Neuchatel, and we require two days more 
than at Geneva. In all three observatories the watches are 
tested in five positions. Our class II. requires three more tests 
than the corresponding class C of the Neuchatel observatory, 
and two more than those of the class B at Geneva, namely : 
the position tests " pendant right " and ** pendant left," and (as 
compared with Neuchaitel) the refrigerator test. On the other 
hand, our trial is eight days shorter than theirs. 

Our class III. has no corresponding class at Neuchdtel, but 
has the same position tests as the class C at Geneva. The 
length of the trial is two days longer than at this latter obser- 
vatory, and the refrigerator and oven tests are obligatory. At 
Geneva the oven test is applied if desired. 

Our class IV. is similar to the NeuchStel class D, except 
that ours is three days shorter, and the test is made either 
pendant or dial up as is desired. 

In arranging our regulations we were influenced by two con- 
ditions. I®. To have them as rigorous as those in use in the 
foreign observatories. 2°. To make the trials as short as pos- 
sible consistent with thoroughness. We relied very largely 
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on the experience of the foreign observatories in this 
work, since nothing of the kind had been attempted in our 
own country. Our first year's experience leads us to suggest 
the following changes in our regulations. i°. That the con- 
ditions for obtaining the class I. certificate be made to con- 
form to the conditions now holding at Geneva. The tests of 
two days' duration are too short to accurately determine 
the watch's performance. By taking the time from the tests 
which are unnecessarily long, and adding it to the shorter 
ones, we can divide the time into equal periods of five days 
each. It is the class I. certificates which are most sought for by 
those makers producing accurate watches, and about whose 
results there is sure to be much discussion as the competition 
of horological industries increases. 2°. That our requisi- 
tion that watches have a smaller rate than 10" be abolished, 
3**. That instead of allowing a single two second varia- 
tion in a watch's rate to deprive it of its certificate, that the 
amount be lessened to i^ seconds, but with the understand- 
ing that this is to be the limit of any daily variation from the 
mean of its variations from one day to the next in & given 
position and temperature. 

We have refused certificates to several movements during 
the past year, which were better in their adjustments for po- 
sition and temperature than some of those receiving class I. 
certificates, because of the largeness of their rates. The excess 
of o'.i or o'.2 over 2*., which now sometimes causes a watch to 
lose a high class certificate, is often due to such a cause 
that in the mean of several observations its effect would be 
destroyed. 

Efforts have been made (and indeed are now in progress) 
from time to time to have the conditions uniform at Geneva 
and Neuchatel. It is much to be desired that the observato- 
ries issuing watch certificates, should agree upon a common 
system not only of minimum requirements, but of marking 
the qualities of watch movements so that the certificates may 
be readily comparable. 

We should also, in my opinion, adopt the custom which has 
grown up in the European Observatories which undertake 
the testing of time-pieces, of specializing those watches which 
the annual trial shows to be master pieces of horological work- 
manship, in such a manner that the artisans, to whom the 
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production of such time-pieces means years of conscientious 
labor, may be publicly commended. We might, for instance, 
issue to the first six watches in the order of their rank in the 
tabic of class I. certificates, and the first three watches in the 
other tables, g^ven in your Astronomer's annual report, special 
certificates of merit which should name the order in which 
each watch stood in the trial of that particular year, with the 
details of the trial. We should then publish in extenso the 
daily rates and variations of such watches during the period 
of their trial. A certain minimum of performance should be 
exacted of every watch movement which receives one of these 
special certificates of merit: and I recommend that your 
Astronomer be empowered to invite the views of those gentle- 
men who are actively interested in the production of time- 
pieces for use in the United States, as to how far it may be de- 
sirable to modify the conditions of such trials now existing 
at Geneva and Neuchatel, to encourage the production of 
watches best adapted to our National use. The conditions of 
these trials should be made known by September of this year. 

4 

THE STATE TIME SERVICE. 

After the work had been fairly started of rating time-pieces, 
the local time service for New Haven which had been contem- 
plated in the first plans of the Observatory, was put into 
operation. For the purpose of establishing uniformity in pub- 
lic time the following named firms make an annual subscrip- 
tion to the Observatory funds, and we have placed in their 
respective places of business telegraph instruments which con- 
tinuously repeat the beats of the Observatory- clock. 

J. B. Sargent, Esq., B. Shoninger & Co., 

O. B. North & Co., The City Bank of New Haven. 

Mallor)', Wheeler & Co.. E. M. Reed, Esq., 

Henry Hooker & Co., W. & E. T. Fitch. 

In addition to these gentlemen the jewelers of New Haven 
avdiied themselves of the Observatory time, and this support 
enabled the Observatory to commence its public time service. 
Mayor Bigelow assumed the responsibility of setting the Citv 
Hall clock to the time of the Observatory which for reasons 
given further on is the local lime for New York City Hall. 
It was a g^ratifying circumstance that he should subsequentlv, 
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in his capacity as Governor of the State, have signed the bill 
making this the standard of time for the whole State. 

The extended use made of the Observatory time by the New 
York, New Haven & Hartford R. R., and all its divisions, 

The Naugatuck R. R., 

The Boston & New York Air Line R. R., 

The Connecticut Western R. R., and 

The Connecticut Valley R. R., and the manifest injustice 
of allowing the expense to devolve on the Observatory, 
lead to the consideration of the question as to the expediency 
of making it a subject of State legislation. This would 
imply the organization of a Public State Time Service — the 
first in this country — after the model of the government ser- 
vices abroad. It was an open question as to whether our peo- 
ple were sufficiently educated to appreciate.the public economy 
of having the State governed by a common time. A conference 
with the leading Railroad men of this State, led to their cor- 
dial support of the plan proposed by the Observatory ; prom- 
inent legislators in the two parties in the State legislature, 
after due explanations on our part, were persuaded that it 
would be to the material advantage of the people to have an 
accurate standard of time, and with this encouragement we 
undertook what seemed at first a discouraging task. After 
two hearings before the Railroad Committee, and after various 
measures making the service more convenient to the Railroads 
now using Boston time had been adopted by us, the accompany- 
ing bill was unanimously passed by both houses upon the 
recommendation of the Railroad Committee. 

AN ACT 
ESTABLISHING A STANDARD OF TIME. 
General Assembly, 

January Session, A. D. 1881. 

Be it enacted by the Senate and House of Representatives in General 
Assembly convened : 

Section i. The standard of time for the meridian of the 
city hall, in the city of New York, shall be and is hereby 
made the standard of time for this State. 

Sec. 2. To enable this standard of time to be accurately 
determined and furnished each day the comptroller of this 
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State is hereby authorized to contract with the corporation 
known as "The President and Fellows of Yale College in 
New Haven" at a sum not exceeding two thousand dollars a 
year to furnish such time at least once every day (except Sun- 
day) to the New York, New Haven and Hartford Railroad 
Company, at their depot at New Haven, to be transmitted by 
telegraph by said railroad company, as railroad business, over 
its entire line and to all other railroad companies in this State 
connecting with said railroad. 

Sec. 3. It shall be the duty of every railroad company in 
this State upon receiving such standard of time to transmit 
the same by telegraph, as railroad business, each day to all 
their depots having telegraphic communication, and to all 
other railroads having connection with them, and to keep at 
such depots a clock regulated by said time. 

Sec. 4. This bill shall take effect on its passage. 

The arguments adduced by the Observatory in favor of the 
bill are to be found in the Railroad Commissioners'* report 
for 1 88 1, p. 57, and are here in part repeated. The bill was 
signed by the Governor of the State on March 10, i88i. 

ist.- "Connecticut is essentially a manufacturing center. 
There are many thousands of persons engaged in her facto- 
ries upon whose precision and economy of time the success of 
the State in her struggle for trade must ultimately depend. 
Any service which will train these persons into habits of 
punctuality, and which will affect all employers and all em- 
ployes with the same strict impartiality, so far as wages for 
time employed is concerned, will be a great benefit to the 
State in the amount of money actually saved to it, and in the 
satisfaction which is felt by the employes of large corpora- 
tions that the time kept is beyond any question. 

2d. "There are large financial interests centered in the in- 
surance, 'banking and brokerage offices in the State which are 
directly hampered by having no fixed times for office opening 
and closing. The meeting of an obligation held by a person 
in New Haven may fail because the payee in Hartford thinks 

•To the Honorables George M. Woodruff, John W. Bacon, William H. 
Hayward, railroad commissioners for the State of Connecticut, is largely 
due the credit of establishing precedent legislation in the United States on 
the subject of railroad time. 
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from his watch the New Haven bank is closed, when in reality 
there remains time for a telegraphic transfer of funds. 

3d. "The numerous annoyances caused to the traveling 
public by the changes of time at various stations, and the 
business engagements broken from a lack of common time, 
annually make up a large financial loss to the community, in 
addition to the vexation of mind. Not infrequently legal 
questions depend for their right adjustment on the time of 
day at which a particular event occurred, and the authority 
of the time-pieces in use in different places becomes one of 
exceptional interest. Notably has this been the case in the 
question of contested elections, where the closing of the polls 
at a particular instant has been the means of excluding voters 
who felt they still had the right of placing votes. 

4th- " A careful canvass of the railroad superintendents of 
New England shows that it is almost their unanimous opinion 
that such a service directly conduces to the safety of travel, 
and it is entirely unanimous on the part of the railroads 
transacting a large business. Not only does such a service 
add to the public safety by the direct starting and stopping of 
the trains, but by the education which it encourages among 
all the railroad employes in the subject of accurate time. 

** It is always felt that the real safety of railroad travel de- 
pends not wholly upon the methods of signaling, or the strin- 
gent rules of a company, or upon the various mechanical 
appliances in use for lessening the amount of work left to 
human judgment, though each of these agencies contributes a 
part to this safety, but it does depend to a very large degree 
upon the education, experience, and fidelity to duty of the 
eraploy6s who have the actual running of trains under their 
charge. Now it is the practical result of such a public time 
distribution as Yale has undertaken that there is a certain 
emulation fostered among the employ6s as to the accu- 
racy and time-keeping qualities of their watches. The 
fact that at certain times every day at every station of their 
road the observatory standard time-signals will come with 
unerring precision, the feeling of the responsibility which 
they incur by refusing to avail themselves of the daily time- 
signals, the personal pride they have in being authorities on 
the subject of correct time, the opprobrium cast upon them by 
their associates if they neglect to take such a simple precau- 
4 
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tion as to examine their watches at every opportunity because 
of the risk they expose their associates to, — all these reasons 
operate in practice to instill accuracy in time as a matter of 
habit/'* 

It is apparent that to obtain the State aid in succeeding 
years, our service must be so popularized that the people may 
readily understand and obtain our time signals. Accordingly 
we have allowed the Connecticut Telephone Company to bring 
their wires into the Observatory and there be directly con- 
nected with our clock. They offer our time signals to any of 
their subscribers outside of New Haven. They have already 
established a time ball at Hartford and contemplate estab- 
lishing several others in the State. At New London harbor we 
are completing arrangements for the firing of a time gun. The 
work of extending the signals over the various railroad tele- 
graphs of Western New England is making satisfactory pro- 
gress. Circulars are displayed in local telegraph stations for 
the information of the public and railroad employes. 

The observations of stars necessary in the Horological Bureau 
havfe been made on 327 nights between the dates of January 
ist, 1880, and June ist, 1881, as follows: — 

1880. January, 
February, 
March, 
April, 
May, 
June, 

July. 

August, 
September, 

which gives an average interval of about ij^ days between 
consecutive clock error determinations. The collimation and 
local errors of the transit being observed directly, it is custom- 
ary, where practicable, to observe two stars such that the 

Tand — Tan^=:Tan<^— Tant^' 
of Hansen's formula. From manuscript tables the clock cor- 
rection may then be quickly computed. 

It is desirable that some understanding be reached among 
the observatories distributing time signals, regarding the 
meridians to be employed. The use of the two standards of 
time, New York and Boston, over so small a range of longi- 
tude as New England, is hardly to be commended. Very little 

* Sec Appendix. 



Nights 




Nights 


Observations. 




Observations. 


16, 


October, 


20, 


23» 


November, 


21, 


18, 


December, 


19. 


22, 


1881. January, 


19. 


22, 


February, 


17. 


20. 


March, 


15. 


13. 


April, 


22, 


20, 


May, 


17. 


20, 
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can be urged in favor of the continuance of the present system 
by which Boston time is furnished to Western New England, 
and New York time is carried northward and eastward where 
it frequently crosses the Boston service and we have the com- 
munity in the unpleasant position of using one local and two 
railroad times. My own views have been elsewhere ex- 
pressed.* 

THE THERMOMETRIC BUREAU. 

Availing ourselves of a grant from the Board of Directors of 
the Bache Fund of the National Academy of Science, Professor 
*Newton was able to secure, in his visit to Europe in 1880, a 
number of high grade standard thermometers. Through the 
kindness of E. M. Whipple, Esq., at the Kew Observatory, Dr. 
Neumeyer at Hamburg, and Drs. Foerster and Thiesen at 
Berlin, many of these standards were carefully compared and 
investigated abroad. In June of 1880, we had sufficiently pro- 
gressed in the construction of our comparators and other ac- 
cessory apparatus to issue the following circularf explanatory 
of the objects and conditions of our work. 

Circular of the Thermometric Bureau. 

This Bureau has been established by the Corporation of Yale College, at 
the recommendation of the Board of Managers of the Winchester Observa- 
tory, in order to afford desired facilities for the adequate verification of ther- 
mometers. 

Thermometers will be received by the observatory for the purpose of 
comparison with the observatory standards, and certificates of comparison 
signed by the Astronomer in charge will be issued with thermometers so 
compared. These certificates will contain a statement of the corrections to 
be applied at intervals of five or ten degrees of the thermometer scale to 
cause it to have the same reading as the observatory standards. In general 
these corrections will be expressed in tenths of one degree. 

Thermometers sent for verification must have a name and number en- 
graved upon them ; and thermometers which are not graduated on the glass 

♦ North Amer. Rev., Dec. 1880. The Nation, May 12, 1881. 

\Tke title page reads : Circular of the Thermometric Bureau. Published by 
the Observatory Board of Managers^ for the information of persons interesttd 
in this public service. The Express address is the *' Winchester Observatory 
of Yale College^ New I/aven, Conn.'' The Observatory P. 0. Box is jVo. 
853. New York makers desiring to send t/iermometers by hand may do so by 
leaving them with I^ckwood's private express^ care OelschlaegcrBros., 162 Wil- 
liam Street, To insure the safe transmission of thermometers by express, they 
should be placed in two boxes^ one inside the other, and the space filled with 
cotton-tuool or its equivalent. Single clinical thermometers may be packed in 
wooden boxes and sent by mail. 
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Stem must be of sufficiently good workmanship to satisfy the observer in 
charge that the scale will not suddenly change with reference to the glass 
stem of the thermometer tube with ordinarily careful usage. 

The Board of Managers have established the following scale of charges 
for this service, which includes certificate : — 

Standard Meteorological Thermometers with independent 

freezing point determination, •. — $2.00 

Standard Meteorological Thermometers, ., i.oo 

Ordinary Meteorological Thermometers, 50 

Ordinary Maximum Thermometers, 75 

Ordinary Minimum Thermometers, ' .75 

Clinical Thermometers, .50 , 

There will be a deduction of one-fifth of the above charges where more 
than eight thermometers of one kind are received at the same time. In the 
case of clinical thermometers the charge will be four dollars per dozen when 
not less than two dozen are sent at the same time. 

For other thermometers than the above the charges for verification will be 
furnished on application. 

The letter of advice accompanying thermometers sent for verification 
should contain the maker's name, the number of each thermometer, and full 
directions for reshipment. 

All proper precautions are taken by the Board of Managers to guard 
against loss or injury ; but 'as it is manifestly inexpedient that a University 
Corporation should be responsible for property in its care for such a pur- 
pose, it is to be understood that all risks are assumed by the person sending 
the thermometers. LEONARD WALDO, Astronomer in Charge. 

Approved and ordered to be published by the Board of Managers of the 
Winchester Observatory. 

C. S. Lyman, President, H. A. Newton, Secretary. 

New Haven, Conn., June i, 1880. ^ 



The meteorological observers in this country have now no common stand- 
ard of easy access ; and it seems eminently proper that the observatory 
should undertake to be useful to these observers and afford the means of 
comparison desired. With this end in view, the observatory has accepted 
the aid of the Board of Directors of the Bache Fund of the National 
Academy in obtaining the standards of the foreign observatories, and has 
made provision for the constant determination of the errors of the standards 
themselves. 

Statistics show that several thousand thermometers of refined construc- 
tion, and graduated on the stem to o°.2 F. or thereabouts, are annually pro- 
cured by the medical practitioners of our country for physiological re- 
searches and (\^ily practice. The majority of these thermometers are newly 
made (within six months), and their verification depends on inferior (from 
the scientific standpoint) thermometers in the hands of individual makers 
It is needless to say that the readings of such thermometers have little value 
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in indicating the true temperature of a patient, or aflfording data in cases 
which the physician wishes to describe in print. 

In order to encourage the manufacture of thoroughly seasoned thermome- 
ters for physicians' use, the observatory will receive from the makers ther- 
mometer tubes which have been numbered but not graduated, and will seal 
such tubes in boxes in such a manner that they can only be opened by 
breaking the seals. After not less than one year the boxes may be opened 
by an observatory officer, and in the certificates of verification furnished with 
these thermometers the length of time they have been under the observatory 
seal will be stated. The observatory charge for recording and sealing such 
thermometers will be fi.oo per hundred, and makers desiring to avail them- 
selves of this privilege will send such boxes to the observatory for sealing. 

The observatory will make arrangements with hospitals and other institu- 
tions using a number of thermometers, for the systematic examination at 
stated intervals of all thermometers in their use. Such an arrangement pre- 
cludes errors arising from the use of newly made instruments which have 
been verified, but whose scales have not yet attained an approximately per- 
manent position. 

The certificates issued with registering clinical thermometers states the 
corrections to be applied at each fifth degree of their scales, in order that 
the corrected readings may indicate the true temperature. It is recom- 
mended that the graduation of thermometers intended for certification be in 
fifths of one degree. 

Ordinary and clinical thermometers are returned within three days from 
the lime of their reception, if the observatory charges are remitted with the 
thermometers. 

In case they are not so remitted, they are payable upon notification by the 
observatory that the thermometers are ready to be returned. 

DEFINITION OF THE YALE STANDARD THERMOMETER. 

The theoretical mercurial standard thermometer to which thermometers 
are referred, is graduated by equal volumes upon a glass stem of the same 
dimensions and chemical construction as the Kew standards 678 and 584. 
The permanent freezing point is determined by an exposure of not less than 
48 hours to melting ice, Supposing the temperature of the standard has not 
been greater than 25" C.=77^ F. during the preceding six months. The 
boiling point is determined from the temperature of the steam of pure 
water at a barometric pressure of 760 mm. =29.922 in., (reduced to o" C.) at 
the level of the sea and in the latitude of 45°. This standard is probably 
within ±0^.03 C. of the perfect gas thermometer between 0° and 100° C. 
The exact difference is in process of determination. 
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OBSERVATORY APPARATUS FACILITATING THE INVESTIGA- 
TION OF THERMOMETER ERRORS. 

i". Horizontal comparator and graduating machine for the calibration 
and graduation of standards. Wm. Grunow, maker. 

2°, Small cathetometer, millimetre graduation, 220 mm. in length. Wm. 
Grunow, maker. 

3**. Standard Barometer, "Jas. Green, N. Y., 957." Mercury column 
about 0.50 in. internal diameter. 

4*". Freezing point apparatus. Capacity of protected inner chamber, 
2 liters. 

5**. Regnault's boiling point apparatus, constructed of brass; will im- 
merse in steam thermometers 40 cm. long. 

6°. Boiling point apparatus entirely of glass; will immerse in steam 
thermometers 64 cm. long. 

7°. Pierre's water comparator, arranged for all temperatures between o"* 
and roo*' ; will immerse in water or steam thermometers 64 cm. long. 

8". Copper air-jacketed comparator for the comparison of clinical and 
ordinary thermometers ; capacity 64 stem graduated thermometers. 
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In accordance with the terms of the circular the Observatory 
has issued with thermometers sent here to be examined, a total 
of 1957 certificates, which may be grouped as follows: 

20 certificates with mercurial thermometers of the highest 
class of construction, and requiring for the data used in 
their preparation a period of from four to six weeks. 
This class includes the standard of the United States 
Coast Survey, of the U. S. Army Signal Service, and of 
several institutions and persons possessing standard 
thermometers. 

12 certificates with Yale standard minimum alcohol, ethyl 
oxide and carbon disulphide thermometers designed for 
the Arctic explorations undertaken by the U. S. Army 
Signal Service. 
• 250 certificates with Meteorological standards (63 alcohol 
and 187 mercurial) for Meteorological observations. 
8 certificates issued with thermometers designed for tem- 
peratures above 212° F. 
1667 certificates with thermometers designed for physicians 
use and physiological research. 

The rapid success of our thermometric work is a cause of 
congratulation. The makers, at first viewing our efforts with 
suspicion and in some cases sending thermometers we had 
examined to Kew to be retested, have accepted the authority 
of our Observatory as final, and have greatly improved 
under our encouragement. This is particularly true of the 
important class of makers of physicians* thermometers, to 
whom we have loaned standards and taken every occasion 
to educate and advise with. This great improvement is strik- 
ingly illustrated by the fact that' while in June, 1880, four-fifths 
of all the thermometers received (representing seven different 
makers) were in error over one-third of a degree, and two per 
cent, had errors exceeding a whole degree, in April and May 
1881, four-fifths of all the thermometers sent had errors less 
than three-tenths of one degree. The medical press has, 
without any exception to our knowledge, commented favora- 
bly on this branch of our service and urged it upon its pro- 
fessional readers. It is with feelings of surprise, however, 
that we have received in the course of the year, perhaps, fifty 
thermometers taken from active practice whose errors exceeded 
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a degree and a-half. There have been, comparaiively, but few 
physicians' thermometers made in this country which have 
united accurate graduation of the scale with the requisite age 
of tube necessary to preclude further sensible changes, and 
there is little doubt that the great majority of physicians' 
thermometers now in use in the United States are from one- 
half to two degrees too high in their indications. The clause 
in our circular for the encouragement of those makers 
who will take the pains to properly season their thermometers, 
has been made use of by one house, and I am informed of 
others who have thermometer tubes in process of manufacture 
to remain under our seal for a year or more before graduation. 

We are also called upon from time to time to compare ane- 
roid and mercurial barometers with our standards. 

The investigation of our own standard thermometers has, 
however, been the most laboriolis work, and has occupied 
all the time not devoted to the examination of other thermom- 
eters. At the request of the Signal Service of the Army we 
have designed various forms of thermometers for meteorolog- 
ical and comparison purposes. Several of these forms have been 
put on sale by the firm of J. & H.J. Green, New York, and 
doubtless they will find acceptance for scientific use. A 
large comparator, designed for the comparison of standards 
for the Signal Service has been built under our direction and 
is now at the Observatory undergoing a trial. 

For convenient reference I append in a foot note* the statis- 
tics of the Kew Observatory examinations of thermometers for 
the five years ending 1879. 

THE ASTRONOMICAL WORK. 

Although our limited force has been very fully occupied 
with the work described, yet there has been found time to 
undertake the following additional work in Astronomy : 

♦Thermometers examined at the Kew Observatory. 



Thermometers, Ordinary Meteorological, 
Boiling Point Standard, 
Mountain, 
Clinical, 
Solar Radiation, 


1875 

1238 

64 

20 

1439 


1876 

1410 
36 

34 

1560 

96 


1877 
1428 

57 

22 

2281 

75 


1878 

1435 
A7 
16 

2032 
65 


1879 

1286 

67 

43 

3405 

27 


Total, 


2761 


3130 
230 


3863 
2og 


3595 
222 


4828 


Total number barometers examined, 


214 


196 
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1°. The reduction of the observations made by Mr. Seagrave 
and myself at Providence, R. I., to determijie, if possible, the 
parallax of <^> Cassiopeiae. This work, undertaken by Messrs. 
Kershner and Little gave, in their hands, a small negative 
parallax. 

2°. A series of longitude signals have been exchanged with 
the observatory of Harvard college. Professor W. A. Rogers 
of Harvard University exchanged instruments with me on 
three nights. The reductions are very nearly completed in 
the hands of Mr. Kershner. 

3°. A number of double stars- have been measured, and the 
Faiith micrometer has had its constants accurately deter- 
mined. 

4°. The facilities of the clock-room were placed at the dis- 
posal of Professor Cleveland Abbe,, of the Signal Service of 
the Army, for a series of observations with the reversible pendu- 
lum. The series is now being continued by Mr. Sherman. 
Several new pieces of apparatus have been devised for use in 
our current work. A new apparatus for sending time-signals, 
capable of easy adjustment and repair, and entirely exterior 
to the clock case, has been made from our designs by the 
Messrs. Howard. An apparatus for measuring the arc of 
pendulum vibrations by electric contact, and made by William 
Grunow, has been provided and considerable progress has 
been made by the same mechanician on a horizontal compara- 
tor for thermometer calibration and graduation. 

GIFTS. 

The following named gentlemen and corporations have 
shown such favors to the observatory that it is proper thej' 
should be mentioned in this place, and their kindness grate- 
fully acknowledged. 

R. L. Worthington, Esq., of Cincinnati, for the pair of tran- 
sit collimators. 

Dr. Wm. Hillhouse, of New Haven, for the gift of the Hill- 
house clock, and the Hon. Jas. E. English, for assuming a part 
of the expense of its construction. 

Professor E. C. Pickering, director of the observatory of 
Harvard college, for facilities granted during the exchange of 
longitude signals. 

R. P. Cowles, Esq., of New Haven, for the copper ther- 
mometer comparator. 
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Judge L. B. Morris, of New Haven, and His Honor Robert 
C. Coit, Esq., of New London, and to other members of the 
State Legislature, for their active interest in extending the 
work of public time distribution undertaken by the observa- 
tory. 

The Board of Directors of the Bache Fund of the National 
Academy for a grant of $500, to procure certain instruments 
necessary in the establishment of a bureau for thermometic 
researches. 

The Western Union Telegraph Company, for the free use of 
their wires for longitude purposes, and the use of certain tele- 
graph poles (for a limited period) near New London. 

The Clark chronograph, which has been steadily in use in 
rating watches, is loaned by Mr. Beebe. 

The following named gentlemen have been connected with 
the observatory during the past year: 

Mr. William Beebe, assistant in the Horological Bureau, 
who has had charge of the determination of clock errors and 
of the rating of watches, and who prepared the tables of watch 
rates given in this report. 

Mr. O. T. Sherman, Mr. J. E. Kershner and Mr. C. N. Little, 
have been occupied in various parts of the observatory work. 
Mr. Sherman principally in connection with Thermometry. 
Messrs. Kershner and Little in connection with the longitude 
determination and work with the Equatorial telescope of the 
Sheffield Scientific School. These two latter gentlemen left 
us during the year to accept positions elsewhere. The 
faithful diligence of all these gentlemen has greatly contrib- 
uted to the success of our year's work. 

It is a great hindrance to the economical performance and 
scientific precision of the work we have in hand, that we are 
obliged to use our present quarters which require a seriously 
inconvenient diversion of our work. It is urgent upon us, if 
we wish to maintain the work we have commenced, that pro- 
vision at once be made for the sheltering and proper use of 
the valuable instruments and standards we have gathered 
together, and which we cannot replace if injured or destroyed. 

Respectfully submitted, 

LEONARD WALDO. 
New Haven, Conn., June i, 1881. 



Digitized by 



Google 



36 

APPENDIX. 

These and other reasons having decided our Board to un- 
dertake the public time-service, the policy and methods of 
performing it were adopted in accordance with .the following 
considerations : 

I St. The time furnished must be that which would be 
acceptable to the largest number of people. It is a matter of 
no importance whether the selected time be five minutes fast 
or slow of the time now adopted in any particular city; it is a 
matter of the utmost importance that it be the satfu time 
throughout the State. It was found in examining the matter 
there could fairly be but one opinion as to the time to be 
adopted, and that it should be the time of the metropolis of 
the United States, which is the time employed by four-fifths 
of the manufacturing and railroad interests of the State. By 
adopting this standard Connecticut is in sympathy with the 
wide expanse of territory between Buffalo and Rhode Island, 
and. takes the first step toward dividing the country into large 
sections which shall have common standards of time. 

2d. The time furnished must have the greatest possible 
accuracy. Half a minute might not be of great importance 
in most of the transactions of life; neither would the fiftieth 
of an inch be of great importance in ordinary measurements. 
But in siich a public time-service, as in the matter of the 
standard yard kept at the State engineer's office, there can be 
no middle ground between accuracy and carelessness. If the 
jewelers in the various cities or the conductors of our rail- 
roads once feel that they cannot Implicitly rely upon the ob- 
servatory time-signals, that there may be errors of ten or 
fifteen or thirty seconds in them, then in any case where their 
own time-pieces differ much from the observatory time-sig- 
nals they are in painful doubt as to which is right, and they 
mny with some excuse decide in favor of a watch which has 
not before failed them. Then, too, the whole education of the 
people in accurate time is lost, if they cannot constantly rely 
on the unquestioned accuracy of the time service. 

3d. The method of distribution must be as simple as is 
consistent with precision and certainty of understanding the 
signals sent, and so far as possible the ordinary telegraphic 
apparatus in every station should be the means of carrying 
the time-signals. 
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Early in the year the preparations were completed and the 
following circular was issued by the observatory. 

CIRCULAR. 

The Railroad Telegraph Service. 
The distribution of the standard Time over the State at large, through the 
instrumentality of the Western T^nion Railroad Telegraphs, takes place 
twice a day. This distribution is automatically accomplised by the clock 
itself» which is put into circuit with a relay whose repeating points accom- 
plish the distribution over any number of lines desired. The following cir- 
cular, with its blanks properly filled, is posted in the principal railroad tele- 
graph offices in Connecticut, and sufficiently explains thn service to be 
readily comprehended by the railroad employes and the traveling public, for 
whose benefit the service is undertaken. 



YALE COLLEGE PUBLIC TIME SERVICE. 

RAILROAD STANDARD TIME, 



Instructions to the Telegraph Operators. 

On and after the standard New York time of this 

Railroad will be sent by telegraph from the Winchester Observatory of Yale 
College to the Stations along the lines of the road, and telegraph operators 
will be careful to see their telegraph instruments are in readiness to receive 
the time signals, beginning at 7:28 a. m. and at 11:58 a. m., and continuing 
for four minutes in each case, according to the following schedule : 
7.28 a. m. The word "Time" will be sent by the New Haven operator, 
and immediately thereafter the clock-beats of the Observatory clock 
will be sent over the various divisions of the road. These beats are 
for the even seconds, and for the last five seconds of each minute. 
Thus the telegraph instruments in the circuit give the seconds as 
follows : o* 2' 4* 6» 8», and so up to 50' 52' 54» 56' 57' 58» 59" 6o». 
These beats continue until 7'* 29"* 40*, when there is a complete silence 
for 20*, and the first beat is for 7^ 30^ o*. Then the beats continue as 
above until 7** 32", when the operator at New Haven will disconnect 
the instrument. 
11.58 a. m. The same schedule is repeated, the beats being omitted for the 
twenty seconds after 11^ 59" 40*, and commencing again at exactly 
twelve o'clock. 
This standard of Time is slow of Boston ii"' 46'.3, and is fast of Wash- 
ington 12" i'.5. It is local time for the meridian of the New York City 

Hall. 

Leonard Waldo, 

By order Astronomer in Charge. 
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It is not possible to maintain absolute accuracy in any standard clock, 
and queries are frequently addressed to the observatory as to the accuracy 
attained in this service. In reply it can only be said that the facilities at the 
disposal of the observatory for an accurate service are exceptional, and that 
the records show a favorable comparison with those of the best European 
services. As a rule the telegraph beats of the clock in any part of the State 
arc exact to within less than one-third of a second, and for special scientific 
work the observatory will furnish, as nearly as possible for any given time, 
the exact error of the mean time standard in hundredths of seconds. 

, The Local City Services. 

Besides the above service twice a day, the observatory has taken steps to 
introduce a continuous local service in those cities where any considerable 
number of jewelers, banks and manufacturers desire a constant regulation 
of the standard of Time. Where this continuous distribution takes place 
over the ordinary telegraph instruments, the following circular is furnished 
by the observatory, to be posted near the instrument : 

Standard Time from the Winchester Observatory of Yai.e College. 

The Tclci^raphic Instrument records the beats of the Observatory mean time 
standard clock at the even seconds, beating the last 5 seconds of each minute^ and 
omitting the last 20 seconds of each five minutes. 

This standard of Time is slow of Greenrvich, Eng., 4^ 56" i".7, and of Bos- 
ton, II" 46*.3. // is fast of Washington 12" io».5, and is the standard of Ik/- 
meridian of the New York City Hall. 

The observatory will entertain proposals for any extension of its useful- 
ness in respect to furnishing these standard time signals to persons or cor- 
porations so desiring. 

In the New Haven local service the time signals are received continuously 
by the subscribers. Owing to the cost of maintaining constant telegraphic 
communication with other cities, it is not at present practicable to deliver 
the time signals to other cities except at the stated intervals of each day 
given in the circular of the Railroad Service.* This is found to be, in prac- 
tice, abundantly sufficient to allow the time-pieces to be set with the signals, 
or to determine their errors with exactness. It is not always possible to ac- 
commodate single jewelers at a distance from the observatory with these 
signals. Applications for the service, however, will always receive attention. 
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REPORT FOR THE YEAR 1882-1883 OF H. A. NEWTON, DIRECTOR, 
TO THE BOARD OF MANAGERS OF THE OBSERVATORY IN 
YALE COLLEGE. PRESENTED BY THEM TO THE PRES- 
IDENT AND FELLOWS; TO WHICH IS APPENDED 
THE REPORT OF THE ASTRONOMER IN 
CHARGE OF THE HOROLOGICAL AND 
THERMOMETRIC BUREAUS. 
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We herewith transmit to the PresidcDt and Fellows of Yale 
College, the report of the Director of the Observatory. 

Respectfully, 

C. S. LYMAN, Pres. 
E. LOOMIS, 
J. CAMPBELL, 
T. G. BENNETT^ 
H. A. NEWTON. 

Yale College, June i8, 1883. 
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REPORT. 



Gentlemen : 

You have personally very little need to be informed 
from me of the state of the Observatory. It is only since 
the first of May that I have been Director, and all the 
measures that have been adopted have been so thoroughly 
discussed in our meetings that you are already familiar 
with them. It is only in a formal way, therefore, that the 
present Report is addressed to you. 

During the past year the Horological and Thermomet- 
ric departments of the Observatory have been in success- 
ful operation. Dr. Waldo's report herewith transmitted 
gives in detail the account of excellent work done by him, 
in which he has been ably assisted by Mr. Willson and Mr 
Sherman. 

To save the Observatory from the care of telegraph 
lines, and the manifold business complications involved in 
a complete public time-service an advantageous contract 
has been made with the Standard Time Co., by which 
the Observatory, after fulfilling its contract with the 
State, will furnish time signals to that Company to be by 
them distributed to parties wishing such service. This 
contract takes effect on the first of July. 

The Heliometer which was ordered two years ago 
from Messrs. Repsold of Hamburg was finished and sent 
to us this spring. The cost of the instrument including 
the freight and other expenses to New Haven has been 
$7,461.56. Three only of the nine boxes have as yet been 
opened. So far as appears, the instrument, which was 
admirably packed by the makers, has arrived safely. 
Two of the micrometers have been removed from the 
tube, and Dr. Waldo is investigating the screws. 

In preparation for the mounting of the Heliometer a 
dome of 15 feet in diameter was ordered from Mr. 
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At the Transit of Venus observations of contacts were 
made by so many observers as we could procure suitable 
telescopes for. Professors Lyman, Brewer, Wright and 
Beebe, Mr. Whitmore and others joined in this work. 

Dr. Waldo and Professor Kershner used the Heliometer 
uninterruptedly during the whole time of the transit. 
Their observations were recorded by Prof. Phillips and 
' Mr. Brown. These measurements, as well as others for 
the instrumental constants, have been placed in Prof. 
Kershner's hands for reduction. In this he has already 
made very considerable progress. 

Mr. Willson arranged the mounting of the Reed tele- 
scope by removing the object glass and inserting a small 
uncorrected lens, for photographing the Sun during the 
transit. The most important novelty was the obtaining 
a line of reference on the photograph by the use of a 
mercury cistern just in front of the photographic plate, 
the upper free surface of the mercury being photographed 
at the same time with the sun. About 80 measurable 
plates were obtained. None of them have as yet been 
measured. The principal expense incurred was borne 
by Mr. Willson himself. 

Mr. Sherman, assisted by Prof. Beebe, made use of the 
telescope of the Sheffield Scientific School. A set of 
inclined lines was inserted in the focus of the instrument 
and used somewhat after the manner of a ring micrometer. 
About 80 transits of the Sun and Venus were observed. 
The reduction of these observations has been essentially 
completed by Mr. Sherman himself, or at his own ex- 
pense. 

Progress has been made in computing refraction and 
other tables adapted to the latitude of the Observatory. 

By the courtesy of Prof. Hilgard, Superintendent of 
the U. S. Coast and Geodetic Survey, a station of the 
Survey was set near the Observatory building and con- 
nected with the well-determined stations on East and 
West Rocks. The geodetic latitude and longitude of 
the middle point between the two towers are found to be, 
N. lat. 41° 19' 28.48'', W. long. 72° 55' 19.15". The astro- 
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nomical latitude is probably four or five seconds less. 
The difference should be exactly determined during the 
coming year. 

The house on Caner street has been nearly, and the 
two on Prospect street, entirely finished. The grounds 
around the Observatory have been plowed, harrowed, 
rolled and seeded. Walks and drives have been laid out 
under Mr. Brown's direction, and many shrubs and trees 
planted. The principal part of the grading of Caner street 
has been accomplished. The buildings and the other im- 
provements of the Observatory property have involved 
heavy expense, but it is hoped that the early sale of 
building lots will reduce the encroachment upon the 
munificent endowment of Mr. Winchester to a minimum. 

Mr. W. D. Ely, of the class of 1836, has given us $400 
for the purchase of instruments for observing terrestrial 
magnetism. The instruments have not yet been received. 

We owe thanks to Mr. R. M. Everit for shrubs and 
plants for the Observatory grounds. 

Donations to the library of the Observatory have been 
received from the following persons : 



The Director of ihe Observatory at Adelaide, 
*• Armagh, 

" ** Cambridge, Mass. 

" '* ChapuUepec, 

Dun Echt. 
" Liepzig, 

** ** Palermo, 

" Pulcowa, 

** ** Rio de Janeiro, 

** " Washington. 

The Chief of Engineers, U. S. Army, 
The Smithsonian Institution, 
The Chief Signal Officer, U. S. Army, 
Lieut. Col. Comstock, in charge of the Lake Survey, 
The Superintendent of the American Ephemeris. 
The Canadian Institute, 

The Superintendent of the Meteorological Service, Canada, 
The Lords Commissioners of the Admiralty, 
The University of Tokio, 
The Science Observer, 
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Mr. R. Brown, 

" G. J. Brush, 

" S. W..Burnham, 

" J. Campbell, 
Messrs. J. D. and E. S. Dana 
Mr. J. W. Gibbs, 

" A. Hall, 

" J. Janssen, 

" C. S. Lyman, 

•* C. H. F. Peters, 

" E. C. Pickering, 

" T. Schwedoff, 

" J. Sharpless. 

" O. T. Sherman, 

" A. Tischner, 

" L. Waldo, 

•* B. Weinstein. 

Respectfully, 

H. A. NEWTON. 

Yale College, June i8th.;i883. 
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THIRD 

ANNUAL REPORT. 

1882-83. 



To THE Director of the Observatory: 

Sir — The present report refers to the work in the 
Horological and Thermometric Bureaus during the 
year ending May 31, 1883. 



THE HOROLOGICAL BUREAU. 

The methods of comparing time pieces, of determining 
the errors of the standard clocks employed, and of making 
the records of the bureau, continue the same as in the 
last report. As anticipated the number of watches en- 
tered this year is not greater than last year, but they 
continue to be received from a variety of makers and 
show a decided improvement in quality of performance. 

Owing to the interruptions incident to our building 
and moving into the new observatory on Prospect street, 
it was found inexpedient to' alter the conditions of our 
watch trials. They remain therefore as they were. 

The duration of the trials and the position of the time- 
pieces submitted during the past year are shown in the 
following table : — 
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Test 
No. 


Position and Temperature. 


Class of Certificate. 
I. 11. III. IV. 


I 

2 
3 
4 
5 
6 

7 
8 

9 


Dial up, Ordinary, 
** Refrigerator, 
" Oven, 
" Ordinary, 
Dial vertical, Pendant up, 
" right, 
lelt, 
Dial down, 
" up. 


12 

I 

I 

14 

2 
2 
2 

8 


I 
I 
8 
8 

2 
2 


I 

I 

8 
8 


12 or 

12 




Total No, days, 


42 


22 


I8 


12 



Table showing the number of watches received, and 
certificates issued, during the year ending May 31, 1883. 



Entered for 

Class I. Certificates 37 

" II. " 5 

" III. " 3 

" IV. " J 

Total dumber received .-* 50 



Of which 

8 received certificates Class I. 
I " " " II. 
1 " " " III. 
4 ** " " IV. 

9 remain on hand and 27 were re- 
turned to their senders as not fulfill- 
ing the necessary conditions* for ob- 
taining any certificate. 



* Conditions of ^Issuing Certificates. — No certificate of the classes I., II.. III., 
IV., A, will be issued in the following cases : 

1. "When the variation of rate with the dial vertical and pendant up in 

classes I., II., III., and in the positions indicated in classes A and 
IV., exceeds 2*.o from one day to the following day. 

2. When the variation of rate between the positions of '*Dial upland 

** Dial vertical " exceeds io*.o. 

3. When the variation for i" F. exceeds o».3 between the ordinary tem- 

perature and the oven. 

4. When the rate is greater than 10^.0 per day in any position. 

No certificate in the classes B or C will be issued in the following cases: 

5. When the variation of rate from one day to the following day exceeds 

i".o, except there be a barometric variation as great as 0.7 inches. 

6. When the variation for 2° F. exceeds o*.3. 

In the cases where no certificate is issued the movement will be returned 
to the maker with a statement of its performance. 

The following tables give the individual timepieces 
receiving certificates during the year. 
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* In order to assign to the watches sent to us for certification a certain 
order of merit in this report, they have been marked upon three qualities, 
and that watch receiving the highest sum of marks in its class has been 
placed first in the accompanying tables. The three qualities and the method 
of computing the marks assigned were : — 

1°. The general performance as shown by the mean daily variation of rate, 
computed by subtracting such day's rate from the rate on the day following, 
and dividing the numerical sum of these daily variations by the number of 
days, but omitting the daily variations when a change of position occurred. 
The mark for a mean daily variation exceeding 2*.o is taken as o. and the 
mark for a watch having no variation would be the greatest possible. We 
have assumed the general performance to be equal in value to the adjust- 
ment for position, and we assume the maximum mark to be 40. 

The mark for any particular watch may be computed by the formula 
2'.oo the mean daily variation ^^^^ ^^^^ ^^^ ^^.j ^^.j^^j^^, 
0.05 

2^. The adjustment for position, as shown by the mean of the deviations 
of the rates in different positions from the mean rate during the whole trial. 
With the assumption that this is of equal importance to (i) we have assumed 
the maximum mark to be 40. 

The mark to be assigned to any watch has been computed from the 
formula 
lo'-mean position variation ^^^^ ^^^^ ^^^ p^^.^.^^ variation. This is 

o*.25 
based upon the consideration that the greatest rate in any position cannot 
exceed 10 seconds. 

3**. The adjustment for compensation in temperature has been assumed to 
be of half the value of the adjustments necessary for a maximum mark in i*" 
and 2"*, and therefore receives the maximum of 20. The mark to be assigned 
to any watch for this adjustment has been computed from the formula 
o-.so- variation Jorjf^ahj-,^ the mark for temperature compensation. This 

C.ois 
is based upon the consideration that the maximum limit of temperature vari- 
ation is fixed at o'.30 for i" Fahr. 

In the following tables, I, II, III, are given the resuks of the rating of 
watches which received certificates of the classes I., II., III., during the year. 

The last four columns give the numbers computed for the relative rank 
of the watch as compared with the others sent in to the observatory and 
which received certificates of the same class. 

In addition to the above watch movements there was 
entered by H. H. Heinrichs, New York, one of his 
patent auxiliary compensation balance marine chronom- 
eters, for a certificate of class A. The rate of this 
chronometer for the last two months of its trial was as 
follows : — 
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TABLE NO. IV.-MARINE CHRONOMETER, "H. H. HEINRICHS." 
NO. 4," OBSERVED FOR TWO MONTHS IN ONE POSITION 
AND IN THE OVEN AND REFRIGERATOR, AND WHICH 
RECEIVED A CLASS A CERTIFICATE. 



Date. 


Rate. 


Variation. 


Temp. 


Date. 


Rate. 


Variation. 


Temp. 


1883. 


s. 


s. 





1883. 


s. 


s. 


c 


Feb. 23 


+0.7 


0.9 


58 


March 26 


-0.2 


0.2 


56 


34 


0.0 


0.7 


57 


27 


+ 0.4 


0.6 


56 


25 


+ 0.2 


0.2 


56 


28 


+ 0.2 


0.2 


56 


26 


-0.4 


0.6 


57 


29 


-0.3 


0.5 


56 


27 


-0.3 


O.I 


60 


30 


-0.3 


0.0 


55 


28 


+ 0.5 


0.8 


59 


31 


+ 0.2 


0.5 


56 


March I 


—O.I 


0.6 


It 


April 1 


+ 0.6 


04 


54 


2 


—0.1 


0.0 


2 


-0.9 


1.5 


55 


3 


—O.I 


0.0 


57 


3 


-0.5 


0.4 


57 


4 


— O.I 


0.0 


57 


4 


+0.4 


0.9 


5^ 


5 


-0.5 


0.4 


56 


5 


— O.I 


0.5 


56 


6 


—0.1 


04 


56 


6 


0.0 


O.I 


59 


7 


+0.3 


0.4 


55 


7 


+0.5 


0.5 


60 


8 


—O.I 


0.4 


55 


8 


+0.3 


0.2 


60 


9 


+0.3 


0.4 


55 


9 


+0.9 


0.6 


59 


10 


+0.1 


0.2 


54 


10 


+0.4 


0.5 


59 


II 


0.0 


0.1 


53 


[I 


+0.5 


O.I 


60 


12 


--0.3 


0.3 


53 


12 


+0.1 


04 


60 


13 


—0.2 


0.1 


53 


13 


+0.6 


0.5 


61 


14 


+0.3 


0.5 


55 


14 


+ 0.1 


0.5 


61 


15 


+0.2 


O.I 


56 


15 


+0.4 


0.3 


62 


16 


—0.2 


0.4 


57 


16 


+0.3 


0.1 


61 


17 


0.0 


0.2 


56 


17 


+0.7 


0.4 


61 


18 


+0.1 


O.I 


55 


18 


+0.1 


0.6 


62 


19 


+0.1 


0.0 


55 


19 


+0.2 


O.I 


62 


20 


—0.2 


0.3 


55 


20 


+0.3 


O.I 


63 


21 


—O.I 


0.1 


56 


21 


+0.1 


0.2 


62 


22 


+0.4 


0.5 


56 


22 


+0.1 


0.0 


62 


23 


+0.1 


0.3 


55 


23 


+ 0.2 


O.I 


60 


24 


0.0 


O.I 


55 


24 


+0.7 


Oven 


87 


25 


ao 


0.0 


56 


25 


-0.7 


Refrigerator 


42 



The following table gives a resum6 of the watches cer- 
tified during the three years of this service : — 



Percentage of watch movements 
receiving certificates of any kind 

Number receiving Class I Certifi- 
cates, 

Average mark of Class I Certifi- 
cates, _ 

Highest mark receired during the 
year, 

Maker^s name, 



1880-81. 



45 
22 
68.8 

83 
Am. Watch 
Company, 
Waliham. 



z88i-8a. 



38 

12 

68.6 

82 
Barrand^ 
Lunds, 
London. 



1889-83. 



28 

8 
76.4 

85 

Constantin & 

Vacheron, 

Geneva. 
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It will be observed that the average mark for the past 
year is considerably higher than for the two preceding 
years. 

During the year the chronographs, clocks, safes and 
other apparatus used in this service have been transferred 
frora the room loaned us by the Sheffield Scientific School, 
and the rented quarters in Orange street, to the new 
observatory building. The clocks are now in a specially 
constructed room, and the watch movements sent for 
trial are kept in proper fire-proof accommodations until 
returned. The full description of the new arrangement 
of clocks, safes, chronographs and electric apparatus 
properly belongs to the memoirs of the observatory, and 
will appear in that place in due season. 

It has been suggested to us, from various quarters, 
that a school of Horology is needed in this country, 
similar in its scope and equipment to those abroad. It 
has been further urged that certain courses of the Sci- 
entific School could be utilized for the instruction of 
technical students in this connection, and some friends 
of such an enterprise are willing to furnish a part of the 
necessary plant. Before such an undertaking can be 
seriously considered by the proper authorities, it will 
be necessary that the endowment for at least two of the 
chairs of instruction should be provided for, and a sum 
of money for the incidental expenses of such a school be 
furnished by the friends of such an enterprise. 

A school of this character is no doubt needed by one of 
our leading industries, and it will not be difficult, should 
the financial support be furnished, to establish a course 
of study and manipulation which should lead to a certifi- 
cate of training and ability in this direction. 

THE STATE TIME SERVICE. 

The Observatory Time Signals, in accordance with the 
contract with the State of Connecticut referred to in my 
last report, have been regularly transmitted to the Rail- 
roads of the State. To encourage the public confidence 
in the accuracy of these telegraphic time signals, the 
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custom has been established of furnishing, as a news item 
to all the newspapers in the State, the mean monthly 
errors of these signals at 12 o'clock noon. The following 
table gives the number of days on which observations 
took place and the arithmetical means of the daily errors 
of the time signals, for the respective months: 





Month. 


Nights Observations. 


1 Monthly Means of the errors 
' of the Daily Time Signals. 


1882 


une, 
;uly. 


22 


j 

i o-.ii 




34 


0.15 




August, 


25 


0.26 




September, 


>4 


1 0.48 




October, 


16 


1 0.17 




November, 


22 


1 0.20 




December, 


22 


0.55 


1883 


[anuary, 
! ""ebruary. 


12 


0.37 




13 


0.71 




March, 


22 


1.31 




April, 


19 


1.68 




May. 


23 


0.66 



The comparatively large monthly mean errors from 
February to Ma}' are owing to changes then made in the 
clocks and were in part incident to the removal of the 
observatory. 

Three independent telegraph lines of covered wire 
have been built from the new observatory to the main 
office of the Southern New England Telephone Com- 
pany, by the Standard Time Company. One of these 
lines is used for the distribution of the regular two sec- 
ond continuous time signals to the Jewellers and the 
Railroads, the second line is used to send an hourly cur- 
rent for synchronizing the clocks erected in different 
offices in the city by the Standard Time Company, and 
the third line is used for telephonic purposes. 

The Hartford Time Ball continues to be dropped at 
noon at Hartford by our noon railroad signal, and the 
New York, New Haven and Hartford Railroad has a 
synchronized clock at Hartford, thirty-eight miles by the 
telegraph route from the observatory, which has been 
synchronized by our noon signal for several months with 
entire satisfaction. The whole question of railroad time 
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will be much simplified after the general introduction of 
clocks which are Set at the same instant by telegraph 
throughout systems of railroad telegraph lines. 

Through the courtesy of the Standard Time Company 
and the Southern New England Telephone Company, 
we were enabled to place ourselves in direct telegraphic 
and telephonic communication with the "Transit of 
Venus" expedition which was stationed at Hartford 
during October, November and December. We fur- 
nished them with our time signals twice per day during 
this interval, and the service we rendered them has been 
appropriately recognized by the "Commission fiir die 
Beobachtung des Venus-Durchgangs," through its sec- 
retary, Professor Auwers. 

THE THERMOMETRIC BUREAU. 

The number of thermometers received for examination 
continues to increase. Thero has been a total of 5295 
certificates issued, as follows: 

31 with mercurial standards up to 100° C. 
31 with mercurial standards up to 275** C 
12 with Yale Observatory standard thermometers. 
I with minimum meteorological alcohol thermometer. 
51 with maximum meteorological mercurial thermometers. 
39 vith ordinary meteorological mercurial thermometers. 
5140 with physicians' clinical mercurial thermometers. 

Compared with the two preceding years* work the 
figures are as follows : 

1880-81 

Physicians' thermometers examined... 1667 

Other thermometers examined 290 

Total 1957 " 

The decrease in the number of thermometers other 
than Physicians, is owing to the fact that the greater 
portion of the thermometers for the Signal Service of the 
Army are now compared at their Washington office, with 
the apparatus and standards furnished by us to them for 
this purpose. There have been 300 thermometers re- 
ceived for sealing, to be examined in one year or later. 
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The percentage of breakage continues about the same. 
During the past year 30 were broken owing to bad pack- 
ing and careless handling before reaching the observa- 
tory, and 7, or about i in 800, were broken during examina- 
tion at the observatory. On March ist a revised scale of 
observatory fees* was issued with the object of encour- 



*SCALE OF CHARGES FOR THERMOMETER CERTIFICATE 
Revised March z, 1883. 



Kind of Thermometer. 



At what points Certificates of 

Comparison nre furnished in 

Fahrenheit or corresponding 

Centigrade degrees. 



Limit within 
which the 

Observatory 

comparison is 

accurate. 



O V 

IS 



6 

7 

8 
9 

10 
II 
12 
13 
14 
15 
16 

17 
18 

19 



20 

21 



Clinical or Physicians', ... 
Ordinary Meteorological, 

Mercurial or Spirit, 

The same. 

The same, . 



Ordinary Meteorological, ) 
Maximum or Minimum, ) 

The same, 

The same, 

Standards, 

The same, 

The same, 



Chemical, 

The same. 
The same. 
The same. 
The same. 



Oil Testing Thermometers,. 

The same 

The same, 

Thermometers of precision, 



The same, 

Boiling point standards, 



90 , 95 , 100 , 105 , no , 

32*. 52^ 72", 92', 

2", 32', 52*, 72*, 92"*, 112*, 

Every lo** from o° to loo", 

32*, 52*, 720, 92', 

32**, 52% 72°, 02% 112', 
Every lo* from o to loo**, 
Every 20* from 32' to 212**, 
Every 10° from 32° to 212*. 
Every 5' from 0° to 215* 
and depressed freezing point 
Every 20" from 32" to 212*, 
Every 20** from 32' to 332", 
Every 20" from 32" to' 632*, 
Every 20" from 32"* to 212", 
Every 20" from 32" to 632", j 
by calibration above 212'', ) 
Every 5** from 80° to 150*, 
Every 5"* from 80° to 150% 
Every 5" from 80° to 250', 
32"" point, boiling point and 
depressed freezing point 

determination, 

Each additional point, 

Every 2° from 190" to 214°. 



>«" or ,V 

^^ 

A" 

I o 
■|0 

A" 



y above 300' 
i^* above 300* 

i° 



A- 



I, 

I. 
2, 

3. 
5. 

I, 

3 

t5. 

2. 

2. 

I. 
2. 



2. 
2, 



f This comparison differs from 14 in determining certain points betiveen 21 
and 632** by direct comparison. 

Quantity discount allowed when six or more thermometers of the same class a 

sent at the same time : 



On yi dozen, 20 per cent. 

On I " 25 

On a •* 30 

On 4 " 35 " 



On 6 dozen, 40 per cent. 
On 12 " 45 
On 24 " 50 
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aging the sending of thermometers in large lots. This 
result has been attained with the advantage of giving us 
more time for researches in Thermometry. Mr. Sherman 
has been conducting, researches in regard to the Air 
Thermometer, and in connection with his regular work, 
in regard to methods for comparing at temperatures 
above loo** C. This latter problem is one of peculiar 
importance to us, because in many of the arts there are 
now needed considerable numbers of thermometers fairly 
accurate to the boiling point of mercury. 

Wt have added to this department, during the year, 
the following pieces of apparatus: 

1. Boiling point Standard Thermometer *' R. Fuess 32." Graduated from 

— 1^.50 to + i*.oo and from 86'*.25 to + ioo*'.50 C. i* = 940""". 
Smallest graduation is 0^.05 C. and 270"°^ extreme length. Cylindri- 
cal bulb 25 X 7.5"*™ and porcelain scale. 

2. Normal Thermometer " R. Fuess 133." Graduated from — 6^.9 to 

+ loi^.o C. I** = 3.72"". Smallest graduation is o^'.io C. and 563"" 
extreme length. Cylindrical bulb 20 x 6™" and porcelain scale. 
(This thermometer is to replace " Fuess 89," which was broken). 

3. Water Comparator — Fuess form — for comparing short standards. 

4. Linear Comparator — for calibrating thermometers and comparing meas- 

ures — by Zeiss, of Jena. Fitted with two microscope stands (Zeiss 
6048 and Zeiss 6023), with Zeiss objectives A, Beck objectives 4 inch, 
and Zeiss micrometer eye-pieces to 2. 

Mr. Sherman has investigated the methods for the 
examination of hydrometers, at the instance of the State 
Board of Health of New York. Seven instruments of 
this kind were examined. Hereafter we can perform 
this service without difficulty for any such number as are 
likely to be sent to us. 

Mr. R. W. Willson has had the care of moving the 
horological bureau and its work during the year, and 
Mr. O. T. Sherman has had a similar responsibility for 
the thermometric bureau. These departments have been 
strengthened by the appointment by the corporation of 
Robert Brown, Jr., to the secretary of the observatory, 
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in which Capacity he has assumed the care of the observ- 
atory, property, accounts, and the issuance of certificates 
of all classes. 

Respectfully submitted, 

LEONARD WALDO, 
Astronomer in Charge of the Bureau. 

To Prof. H. A. Newton, 
Director af the Observatory in Yale College. 
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Report for the Year 1883-4, presented by the Board 

or Managers of the Observatory to the 

President and Fellows of 

Yale College. 
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Observatory in Yale College. 



BOARD OF MANAGERS. 



Rev. Noah Porter, D.D., LL.D., President. 

Thomas G. Bennett, Ph.B., of New Haven. 

Jacob Campbell, Esq., of New York. 
Professor Elias Loomis, LL.D. 
Professor Chester S. Lyman, M.A, 
Professor Hubert A. Newton, LL.D., Secretary. 



OFFICERS. 

Robert Brown, Jr., M.A., Secretary, 

Leonard Waldo, S.D., Astronomer in charge of the 

Horological Bureau, 
Orray T. Sherman, B.A., Assistant Astronomer. 
WilllAlM L. Elkin, Ph.D., Astronomer in charge of 

the Heliometer. 
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REPORT 



ENTLEMEN : 

The Horological and Thermometric Bureaus of the Observ- 
ory have been carried on during the past year under Dr. 
aldo's direction. For the details of the work we refer you 
his Report to us, which is herewith transmitted to you. 
Mr. Wilson had charge of the time-service until October, 
^len, to our serious loss, he withdrew from the Observatory, 
d went to Europe. Since October, Dr. Waldo has done this 
Drk. The photographs taken by Mr. Willson during the 
ansit of Venus have been placed in the hands of the Tran- 
; Commission at Washington for measurement. 
In the Thermometric Bureau, Mr. Sherman has made the 
mparisons of thermometers throughout the year. For an 
count of his other scientific work we refer to his report 
irewith submitted. 

Mr. Brown has prepared and has issued the certificates for 
struments verified in the Bureaus, has kept the financial 
counts of the Bureaus, and has superintended the work on 
e grounds of the Observatory reservation. Already these 
ounds show the results of his good taste and superintend- 
ce, and in coming years these results will be still more 
anifest. 

Prof Kershner has completed his computation for the 
termination of the scale values of the Heliometer from the 
iservations of the stars 7, 17 and 27 in the Pleiades, from 
ose of the Cygnus-bogen, and from transits of a Taurl. The 
eliometer observations of the Transit of Venus, made by 
r. Waldo and Prof Kershner, have been reduced (by using 
e resulting scale value), so far as the equations of condition. 
Prof Newton continued in the discharge of his duties as 
irector until the acceptance of his resignation, May 8th. 
The importance of having an observer whose whole time 
uld be given to the Heliometer, and thus of making 
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a beginning in earnest of that kind of work for which 
Mr. Winchester gave to the Observatory his generous dona- 
tion, has been long felt by us. We had a Heliometer of 
unsurpassed excellence, and it was due to the College, to the 
public, and to science, that the best possible use be made of it. 
This could be done only by an observer who had no other 
demands upon his time. The opportunity occurred in the 
later months of 1883, of securing the services of Dr. W. L. 
Elkin. He had given special study to the Heliometer at 
Strasburg, and For two years had had very valuable experi- 
ence in the use of it in connection with and under the guid- 
ance of Dr. Gill, the Astronomer Royal at the Cape of Good 
Hope. To improve this opportunity a subscription was made 
by ten officers and friends of the Observatory of one hundred 
dollars each per year for three years, and Dr. Elkin was 
appointed by you for that period Astronomer in the Observa- 
tory in charge of the Heliometer. He entered upon his duties 
in January. His report of work done is herewith presented. 
The following are the ten subscribers referred to : 



Elias Loomis, 


Class of 1830, 


Richard S. Fellowes. 


" 1832 (since deceased). 


Henry C. Kingsley, 


1834. 


Morris W. Lyon, 


1846. 


Hubert A. Newton, 


1850. 


Robert Brown, Jr., 


1857. 


Henry F. Dimock. 


1863. 


Levi C. Wade. 


1866. 


George t. Bliss, 


1873. 


Edward W. Southworth, 


1875. 



The grading of Caner Street is now nearly completed upon 
our portion of the street, and the lots fronting upon it are 
among the most attractive for residences in the city. The 
expense has been coniiiderable, but a large fraction of it has 
been saved to the Observatory by reason of the demand for 
the material excavated. 

The addition of the President of the College to the Board 
of Managers by your vote, May i8th, will, it is believed, result 
in good both to the Observatory and to the College. We 
think that he should have been a member of the Board from 
thcbeginning. 
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For additions to the Library of the Observatory we are 
ndebted to the followinf^ persons : 

The Director of the Observatory at Cambridge, Mass. 

Washington. 

Oxford (Radcliffe). 

Dun Echt. 

Neuchaiel. 

Ekaterinburgh. 

Moscow. 

Tacubaya. 

Rio de Janeiro. 
Secretaria de Fomento de la Republica Mcxicana. 
Chief Signal Officer, U. S. Army. 
Superintendent of the American Ephemeris. 
Lords Commissioners of the Admiralty. 
Engineer in charge of the U. S. Geographical Surveys. 
Canadian Institute, Toronto. 
Philosophical Society, Washington. 
Jewelers' Journal, Chicago. 
H. Carnngton Bolton. 
Th. Bredichin. 
J. D. and E. S. Dana. 
Mrs. Henry Draper. 
William D. Ely. 
Edmund A. Engler. 
A. Hirsch. 
Victor Kremser. 
E. K. Moore. 
E. C. Pickering. 

Respectfully submitted to the President and Fellows of Yale 
:::ollege. 

By order of the Board of Managers, 

H. A. NEWTON, 

Secretary, 
Yale College, June 19, 1884. 
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REPORT OF DR. WALDO. 

To THE Board of Managers: 

Gentlemen — The present report refers to the work in the 
Horological and Thermometric Bureaus during the year 
ending May 31, 1884. 



THE HOROLOGICAL BUREAU. 

The methods of comparing time-pieces, and in general of 
conducting the work of the Bureau, continued the same as 
in the preceding year. The number of watches received from 
the makers since the commencement of the work of the 
Bureau is as follows: 

1880-81, 219 

1881-82, 53 

1882-83, 41 

1883-84, 87 

It will be seen from the subsequent analysis of their per- 
formance that there has been a marked increase in the excel- 
lence of the movements submitted to our trials, which, so far 
as can be observed, is a direct result of the interest our work 
in this department has excited. 

The duration of the trials and the positions during their 
rating of the watches submitted during the past year, are 
shown in the following table: 



Test 
No. 



Position. 



Dial vertical, Pendant up 

Dial vertical, Pendant right .. 

Dial vertical. Pendant left 

Dial horizontal. Dial down 

Dial horizontal, Dial up 

Dial horizontal, Dial up 

Dial horizontal. Dial up 

Dial horizontal, Dial up 

Dial vertical, Pendant up 

Total number of days 



Approximate 
Temperature. 



60*^ to 70" F. 

60° to 70° F. 

60^ to 70° F. 

60** to 70" F. 

60** to 70" F. 

34' 10 38" 

95° to loo" 

60" to 70** 

60" to 7C''' 



Number of days trial for 
Class Certiticates. 



7 
2 
2 

2 

10 

[ 

I 

10 

7 
42 



II. 


III. 


IV. 


8 


8 


12 


2 






2 






8 


8 


or 12 


I 


I 




I 


I 




22 


18 


12 
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The conditions excluding watches from certification continue 
as follows : 

1. When the variation of rate with the dial vertical and 
pendant up in classes I., II., III.» and in the positions indi- 
cated in class IV., exceeds 2».o from one day to the following 
day. 

2. When the variation of rate between the positions of 
** Dial up " and " Dial vertical ** exceeds io".o 

3. When the variation for 1° F. exceeds o*.3 between the 
ordinary temperature and the oven. 

4. When the rate is greater than io».o per day in any 
position. 

The number of watches received, and certificates issued, dur- 
ing the year ending May 31, 1884, are as follows : 



Entered for — 

Class I. certificates 57 

Class II. certificates 7 

Class III. certificates 3 

Class IV. certificates 

Special rate records 20 

Total number received 87 



Of which— 
42 received certificates Class I. 
5 received certificates Class II. 
3 received certificates Class III. 
19 received rate records. 

None remain on hand, and 18 were 
returned to their senders as not ful- 
filling the necessary conditions for ob- 
taining any certificate or rate record. 



The following tables give abstracts of the performance of 
the individual watches receiving certificates during the year: 
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TABLE No. I.— WATCH 



Rank. 



T 
2 
3 

4 
5 
6 

7 
5 
9 

10 

II 

12 

13 
14 
15 
i6 

17 
i8 

19 

20 
21 
22 
23 
24 
25 
26 

27 

28 
29 

30 
31 
32 

33 
34 
35 
36 
37 
38 

39 
40 

41 
42 



Maker's Name. 



Maker's 
Number. 



American Watch Co., Waltham, Mass, 

Paul Breton, Geneva, 

Karl Zimmerman, Liverpool 

Karl Zimmerman, Liverpool, 

J. Jurgensen, Copenhagen* 

American Watch Co., Waltham, Mass., 
American Watch Co., Waltham, Mass., 

Albert H. Potter & Co., Geneva, 

Karl Zimmerman, Liverpool, 

Paul Breton, Geneva, 

Edouard Richard, Locle j 

American Watch Co., Waltham, Mass., 
American Watch Co., Waltham, Mass.,! 

W. G. Schoof, London 

Paul Breton, Geneva, ' 

American Watch Co., Waltham, Mass.,: 

Paul Breton, Geneva, 

Al bert H . Potter & Co., Geneva, ' 

Paul Breton, Geneva, | 

Edouard Richard, Lode, ! 

Paul Breton, Geneva, ' 

Karl Zimmerman, Liverpool, 

Edouard Richard, Locle, 

Edouard Richard. Locle. 

Karl Zimmerman, Liverpool 

American Watch Co., Waltham, Mass., 

Karl Zimmerman, Liverpool, 

American Watch Co., Waltham, Mass., 
American Watch Co., Waltham, Mass., 

Paul Breton, Geneva 

Paul Breton, Geneva, 

American Watch Co., Waltham, Mass., 

Paul Breton, Geneva, 

jEdouard Richard, Locle, 

I Edouard Richard, Locle, 

Paul Breton, Geneva,.- 

Paul Breton, Geneva 

' Paul Breton, Geneva, 

;J. Jurgensen, Copenhagen, 

'Edouard Richard, Locle, 

! Edouard Richard, Locle, 

jEdouard Richard, Locle, 



1560072 
12187 
15690 
15682 
10852 

1561793 

1561690 

609 

15620 

12319 

42940 

1561695 

1561687 

6052 

12078 

999930 

12178 

612 

12406 

42941 

12180 

435 

16966 

16379 

15698 

871189 

357 

1427902 

871181 

12410 

12318 

1427914 
12182 
42950 

42951 
12179 
12408 
12317 
14026 
43008 
43001 
42999 



Adjusted b 



American Watch 
H. H. Heinrich, 
H. H. Heinrich, 
H. H. Heinrich, : 

M. Cooper, 

American Watch 
American Watch 
Albert H. Potter 
Geo. E. Wilkins. 
H. H. Heintich, ] 
F. G. Crandale. b 
American Waicb 
American Watch 
Geo. E. Wilkins. 
H. H. Heinrich. I 
American Watch 
H. H. Heinrich. 1 
Albert H. Potter 
H. H. Heinrich. 1 
F. G, Crandale, N 
H. H. Heinrich, I 
Geo. E. Wilkins. 
F. G. Crandale. ^ 
F. G. Crandale. N 
Geo. E. Wilkins. 
American Watch 
H. H. Heinrich, I 
American Watch 
American Watch 
H. H. Heinrich. 2 
H. H. Heinrich. I 
American Watch 
H. H. Heinrich. ! 
F. G. Crandale. N 
F. G. Crandale, ^ 
H. H. Heinrich, I 
H. H. Heinrich. I 
H. H. Heinrich. I 
H. H. Heinrich, : 
F. G. Crandale. N 
F. G. Crandale. N 
F. G. Crandale, N 
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ENTS OBSERVED FOR 42 DAYS. IN FIVE POSITIONS. AN 



Escapement. 



rCver, 

.ever, 

.ever, Fusee, 

.ever * 

.ever 

.ever, 

.ever, 

Lnchor 

.ever, 

.ever 

.ever, 

.ever, 

.ever 

choofs Res., 

.ever, 

.ever 

-ever, 

Liichor 

.ever, 

.ever, 

.ever, 

-ever, 

-ever, 

-ever, 

.ever, 

.ever, 

.ever, 

«ver 

.ever, 

.ever, 

,ever 

.ever, 

«ver 

.ever, 

.ever, 

.ever, 

.ever, 

.ever, 

.ever, 

.ever, 

.ever, 

.ever 



Spring, 



Flat, 

Breguet. 

Breguet, 

Breguet, 

Breguet, 

Flat 

Flat, -. 

Breguet, 

Breguet, 

Breguet, 

Breguet, 

Flat. 

Flat 



Breguet, 

Breguet, 

Breguet, 

Breguet. 

Breguet, . . 

Breguet, 

Breguet, 

Breguet, 

Breguet, 

Breguet, 

Breguet, 

Breguet, 

Breguet, 

Breguet, 

Flat,. 



Breguet 

Breguet 

Breguet, 

Breguet, 

Breguet 

Breguet, 

Breguet, 

Breguet, 

Breguet. 

Breguet, 

Breguet, 

Breguet, I 

Breguet, , 

Breguet, 



Mean dally 


Mean daily 


Variation 


rate. 


variation. 


for i" Fahr. 


+ 3V27 


©•.38 


o*.oo 


-0.47 


0.35 


+ 0.04 , 


+ 0.64 


0.47 


•fO.03 j 


—0.27 


0.49 


—0.012 


-2.64 


0.44 


—0.03 


-I- 1.80 


0.52 


—0.03 


+ 2.60 


0.60 


+ 0.006 


—0.29 


0.41 


+ 0.10 1 


-3-44 


0.52 


-0.03 , 


+ 2.07 


0.49 


+0.04 


-2.25 


0.74 


•fo.05 


-1.06 


0.40 


+0.073 1 


-0.44 


0.40 


-0.094 


•fo.85 


0.74 


• +0.004 


-0.68 


0.60 


—0.06 , 


-0.05 


0.53 


—0.023 


-1.37 


0.72 


—0.08 1 


+ 0.73 


0.49 


—0.09 ' 


1 


0.62 


—0.01 


-6.2J 


0.84 


+0.07 


-6.76 


0.76 


—0.04 


+ 2.60 


0.78 


—0.12 1 


-2.71 


0.56 


+0.14 1 


+ 5.04 


0.89 


+0.09 


+ 0.08 


0.69 


+0.003 1 


+ 1.04 


0.41 


-0.15 


—0.84 


0.64 


+0.126 


-3.20 


0.89 


+0.042 


-0.39 


0.82 


— O.OI 


-0.66 


0.54 


+0.09 


-4.45 


0.71 


+0.033 


+ 0.44 


0.79 


+0.09 


-4.79 


0.77 


—0.07 


-4.05 


0.72 


-O.II 


+ 5.17 


0.69 


+0.09 


— 1.92 


0.82 


+ 0.06 


— 2.90 


0.59 


+ 0.13 


+ 0.39 


0.74 


+0.05 


X 


0.76 


+0.09 


t 


+ 1.48 


0.80 


—0.24 


-X.64 


0.79 


-0.18 


+ 3.81 


0.92 


+ 0.22 



Diff. before 
and after 
oven and 

refrigerator 

-0-.59 
—0.65 

-0.45 
+ 0.28 

-0.47 
-0.77 
+ 2.63 
—0.08 
+ 0.30 

— 0.24 
+ 0.49 
-1.16 

-0.17 ! 
+0.42 

— 1.06 
+0.10 
—0.65 
-0.35 

— o.i6 
—0.29 
+ 1.28 
+ 0.03 I 
+ I.1I 
—0.64 i 
—0.04 
+0.26 ! 
+0.83 i 

-147 

-1.24 i 

+0.32 I 

-0.34 

—0.87 

+ 1.16 

+0.46 

+ 0.46 

—0.18 

+0.20 

+ 5.64 

+0.30 

—0.78 

-1.05 

-3.03 



D 

Pe 

ai 



* Heinrich's auxiliary compensation balance. 
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here have been received four marine chronometers, all of 
ch are of the highest class of workmanship and are all 
vided with auxiliary compensations. 

he performance of these chronometers under varying con- 
3ns of temperature is shown in the following tables: 

I OF THE WEEKLY RATES OF FOUR MEAN TIME CHRONOMETERS RATED 

DURING March, April and May, 1884. 



► name 


H.H.Heinrich, 


H.H.Heinrich. 


H.H.Heinrich, 


W. Brocking, 
Hamburg. 


number 


6 


9 


13 


988 


d by 


The maker. 


- 
The maker. 


The maker. 


The maker. 


neni 


Chronometer. 


Chronometer. 


Chronometer. 


Chronometer. 




Vertical spiral. 


Vertical spiral. 


Vertical spiral. 


Vertical spiral. 




............ 


Heinrich's 


Heinrich's 


Heinrich's 
pat. auxiliary. 


Auxiliary 
Compensat'on. 




pat. auxiliary. 


pat. auxiliary. 

Sum. Temp. 
4. 6« A* lA** 


daily rales : 
eek 


Sum. Temp, 
o'.o* 67° 


Sum. Temp. 
--3M 63* F. 


Sum. Temp. 
+ ^M 60* 


ek 


+ 3.1 36 1+6.3 60 
-0.2 64 1 +14.6 58 
+ 4.0 58 -m.o 6? 


-4.3* 38 1 +4.1 58 
+ 2.4 66 1 +5.2 65 


ek 


eek 


+ 3.9 36 1 +5.7 67 
+ 2.9 65 +4.7 66 


eek 


+ 2.3 65 
+ 1.4 67 
+ 0.3 65 
-1.6 68 


+ 9.6 66 
+ 5.8 66 
+ 11.1 70 


eek 


+ 4.2 58 +4-4 67 


eek 


+ 3.7 63 +4-1 67 


eek 


+ 6.0 66 +4.3 67 








eekly variat'n 


i'.5 


2'.7 


3'.5 


0-.4 


id 


374 


375 


370 


376 






H.H.Heinrich. 
New York. 




d from 


H.H.Heinrich. 
New York. 


H.H.Heinrich, 
New York. 


The Physical 
Laboratory of 
the U. S. Geo- 
logical Survey. 



* Four day periods. 

i tower clock, made by and received from the Seth Thomas 
ck Company, of Thomaston, Conn., with dead beat escape- 
It, varnished wood rod, steel spring suspension, and an 

I cylindrical bob whose diameter and hight are about 135 
310 millimeters respectively, was rated during two periods. 
Bveen the periods the rate was lessened by removing a 

II weight from the pendulum bob. The temperature 



Digitized by 



Google 



10 



ranged between 55° and 77° F. 
following table : 



The results are shown in the 



TSt Period, Jan. 3d to Jan. 30th, 1884. 



ad Period, Feb. xoth to March Z7th, 1884. 



No. days. 


Mean daily 
rate. 


Variati'n of rate 1 
bet. successive, 
intervals. 

s. 


No. days. 




9. 




10 


+ 5.54 




3 


4 


+ 5.43 


+ 0.1 1 


4 


3 


+ 5.45 


—0.02 


4 


4 


+ 6.56 


— I, II 


10 


3 


+ 6.21 


+ 0.35 


4 


4 


+6.28 


-0.07 


3 

4 






; 


3 



Mean daily 
rate. 


Variati'n of i»te 
bet. successive 
intervals. 


s. 


s. 


-0.33 




—0.32 


—0.01 


—0.18 


—0.14 


—0.50 


+ 0.32 


• -I.I2 


+ 0.62 


— I.OO 


-0.12 


-0.50 


—0.50 


-1.50 


+ 1.00 



The following table gives a resum6 of the watches certified 
during the past four years : 



Year. 



Percentage of watch movements 
receiving certificates of any 
kind, excluding watches en- 
tered for rate records 

Number receiving Class I. cer- 
tificates - 

Average mark of Class I. certifi- 
cates 

Average mark of the first five 
watches receiving class I. cer- 
tificates 

Highest mark received during 
the year 

Makers' name of watch receiving 
the highest mark during the 
year 



i88o-8i. 



45 38 

I 

22 12 

68.8 68.6 



79-4 



77.0 



83 82 

American Barraud 
WatchCo. & Lunds, 
Waltham. London. 



1889-83. 



188J-84. 



28 77 

8 42 

76.4 74.4 



S0.4 



85.8 



85 90.4 

Vacheron & American 
Constantin WatchCo. 
Geneva. Waltham. 



In preceding reports the desirability of altering the form of 
our watch trials has been pointed out. During the past year 
this subject has been under consideration by the superin- 
tendents of the observatories at Geneva, Switzerland, and of 
Kew, England, and by ourselves, with the result that an inter- 
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ational system has been agreed upon, by which the trials at 
eneva, Kew, and Yale will be strictly comparable. 
I submit herewith the revised regulations for this Bureau 
scessary to carry this international scheme into practical 
deration so far as we are concerned. The scheme has been 
I operation for some years at the Geneva Observatory, and 
as announced in May of this year as adopted at the Royal 
Dciety's observatory at Kew. 



LGULATIONS GOVERNING THE ISSUE OF CERTIFICATES OF 
RATES OF TIMEPIECES, AFTER OCTOBER I, 1884. 

I. — Classes of Certificates. 

The following classes of certificates will be issued with 
tnepieces which have been deposited at this observatory for 
ial: 

The certificates will contain a detailed statement of the 
:sults obtained with each particular movement. 
In describing the positions of a movement, the term ** Dial 
d" indicates that the plane of the dial is horizontal, and with 
le engraved side uppermost. ** Dial vertical " indicates 
lat the plane of the dial is vertical. 

The temperature of the refrigerator is approximately 40° F., 
lat of the oven is approximately 90** F., and the ordinary 
mperature ranges between 65° and 75** F. 
I. Class A includes those certificates issued with pocket 
ironometers or watches which have been subjected while 
ting to the following variations of position and temperature : 



Period. 


Occurs during the 
days of the trial. 


Position. 


I 
Temperature. 


First. 


ist to 6th. 


Dial Vertical, Pendant up. 


Ordinary. 


Second. 


6th to nth. 


Dial Vertical, Pendant Right. 


Ordinary. 


Third. 


iith to i6th. 


Dial Vertical, Pendant Left. 


Ordinary. 


Fourth. 


i6ih to 22d. 


Dial up. 


Refrigerator. 


Fifth. 


22d to 28th. 


Dial up. 


Ordinary. 


Sixth. 


28th to 34th. 


Dial up. 


Oven. 


Seventh. 


34th to 40th. 


Dial down. 


Ordinary. 


Eighth. 


40th to 45 th. 


Dial Vertical, Pendant up. 


! Ordinary. 
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The trial comprises forty-five days, during which the move- 
ment is rated in five positions during periods of five days 
each, and is exposed to cold, warm, and average temperatures. 
In order that the movements may assume their new rates 
under changed conditions, the first day's rating in the 4th, 5th, 
6th, and 7th periods are not used in making up the record of a 
movement's performance. 

2. Class B includes those certificates issued with pocket 
chronometers or watches which have been subjected while 
rating to the following variations of position and temperature : 



Period. 


Occurs durinfl: the 
days of the trial. 


Position. 


Temperature. 


First. 


1st to 15th. 


Dial Vertical, Pendant up. 


Ordinary. 


Second. 


15 th to 29th. 


Dial up. 


Ordinary. 


Third. 


29th to 30lh. 


Dial up. 


Refrigerator. 


Fourth. 


30th to 3 1 SI. 


Dial up. 


Ordinary. 


Fifth. 


31st to 32d. 


Dial up. 


Oven. 



3. Class C includes those certificates issued with pocket 
chronometers or watches which have been subjected while 
rating to the following variations of position and temperature. 



Period. 



First. 
Second. 



' Occurs during the 
days of the trial. 



1st to 9th. 
9th to 17th. 



Position. 



Dial Vertical, Pendant up. 
Dial up. 



Temperature. 



Ordinary. 
Ordinary. 



Certificates of the classes A, B, and C are issued in two 
grades. The ordinary certificate is issued when the observed 
ratings show that an excellence has been attained which is 
within the limits assigned in the third column of the following 
table and the certificates have the words " especially good " 
attached to them by the officer signing the certificate, when 
a degree of excellence has been attained within the limits 
shown in the fourth column 
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ISS. 


Condition. 


Col. III. 


Col. IV. 




When the mean difference of the daily rate 
under the same condition of temperature 
and position, and during the same period, 
does not exceed 

do. do 

do. do. .--- .- 


2.*oo 

2.00 
2.00 

S.'oo 

lO.OO 
lO.OO 

lO.'OO 

0.30 
0.30 


o.*75 

0.75 
0.75 

2.»50 

5.00 

5.00 


i. 


When the difference between the mean daily 
rate. Pendant up. differs from the mean 

daily rate, Dial up, by less than 

do. do. .- _ 




do. do. 


'■ 


When the difference between the mean daily 
rate, Pendant up, and the mean daily rate 
in any position except Dial up is less 
than . _ 


S.'oo 

0.15 

0.20 


i. 


When the variation for i® F. does not exceed 
do. do. 



1 addition to the above described certificates there will be 
lished records of rate for any timepieces deposited at the 
iervatory for such a purpose. These records are meant to 
icate the performance of timepieces, and may take any 
n the person desires who enters the timepieces, subject to 
approval of the officer in charge. When such timepieces 
box chronometers, and they have been rated for a mini- 
en period of two months, and have been rated in the 
igerator and in the oven, and there has been no daily vari- 
n greater than 2".o or than o».3 for 1° F., certificates of 
class D will be issued with them. 

/hen such a timepiece is a clock, and it has been rated for 
inimum period of three months at ordinary temperatures, 
has been tested for compensation in temperature, and 
;n the daily variation of rate has not exceeded I'.o, except 
re has been an attendant variation of the barometer in its 
; as great as o*".7o, and when the variation for 2° F. has not 
ceded o«.3o, a certificate of the class E will be issued 
h it. 
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II.— Cost of Certificates. 



Desigfnatlon. 



Observatory charge. 



Remarks. 



Certificates : 


1 




Class A. 


1 $7.50 


Discount of one-third when five 
movements are rated at the same 
time. 


Class B. 


5.00 


do. do. 


Class C. 


] 3-co 


do. do. 


Class D. 


7.50 


do. do. 


Class E. 


i 20.00 

1 


An additional charge for clock 
mounting will be made depend- 
ing on its cost. 


Rate records. 


1 Per diem, |o.io 

1 


An additional entrance feeof $o.2S 
will be charged for each move> 
ment. 



The experiment is being made of converting the clock 
Bond 367 into a clock of the highest grade of precision. For 
this purpose it has been re-mounted in a heavy cast-iron case,, 
and hung between two brick piers. Arrangements have been 
introduced in it for the control of the pressure and the chem- 
ical constitution of the enclosing medium in which the pendu- 
lum swings. 

The establishment of a clock of precision in this Bureau is^ 
of the greatest importance, since we are sometimes required 
to give daily rates of timepieces for a period comprising a 
week of continuously cloudy weather. 

The Hillhouse clock has been cleaned, repaired, and 
adjusted to sidereal rate. 

The clock Howard 191 has given us a considerable amount 
of trouble in transmitting the time signals. The successful 
transmission of time signals requires that the transmitting 
clock shall be an accurate timepiece, and yet that at the same 
time it shall be able to do the additional work of actuating 
electrical devices. 

In the case of the Howard clock, the electrical apparatus is 
without that capacity for accurate and delicate adjustment 
which every telegraph instrument designed for continued use 
over long lines should possess; and although the devices 
employed in this clock are as efficient as any which have yet 
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le under my notice by other makers, yet one of the first 
is of the Bureau is an alternative mean-time distributing 
k fitted with electrical time signal distributing apparatus,, 
structed from the standpoint of the telegraph engineer, 
er than from that of the clock maker. 

ur present time signal clock has been thoroughly repaired 
cleaned, adjustable contact springs have been inserted, 
our time signals will be distributed during the coming 
• more satisfactorily than during the past, but it is unsafe 
ave the State Time Service dependent on this one clock, 
bservations for time were made on the number of nights- 
>pposite the months following: 

1883, June 19. December 13. 

July 23. 1884, January 11. 

August 24. February 9. 

September 22. March 14. 

October 19. April 13. 

November 13. May 11. 

he observatory public time signals were changed on Nov. 
[883, from the local time of the City Hall meridian. New 
k, to that of the seventy-fifth meridian west from Green- 
1, to accord with the general action of the railroads and 
s of the Eastern States. This move in the direction of 
lie convenience had been urged from the organization of 
Bureau. The original establishment of a meridian of 
T York City as a State time, was with the ultimate object 
naking as much of a change toward the seventy-fifth 
idian time, as the public sentiment at the time of the pas- 
of the first time-law by the Legislature would allow, 
he January session of this year the Legislature amended 
time law to make legal the seventy-fifth meridian or 
stern Time " now in use. 

le work of the Horological Bureau continued under the 
ge of Mr. R. W. Willson up to October. 1883, after which 
I it devolved upon the writer. In Mr. Willson 's departure^ 
Bureau lost an officer of marked ability in the work ia 
:h the Bureau is engaged. 
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The Thermometric Bureau. 

A larger number of thermometers than in any preceding 
year has been received for examination. 

There has been a total of 6,390 thermometers examined, as 
follows : 

17 Standard thermometers. 
8 High temperature thermometers. 

1 Minimum meteorological thermometer. 

2 Maximum meteorological thermometers. 
I Thermometer below 0° F. 

28 Ordinary meteorological thermometers. 
6326 Physicians' clinical thermometers. 
4 Thermometers to be pointed. 

3 Thermometers to have the index restored. 

There were also received for examination 9 hydrometers 
and 2 barometers. Of the above, 29 thermometers were 
broken in transit to the Observatory and 5 were broken 
<iuring examination. As compared with our preceding year's 
work in this department, we have for the years given below: 



Year 


1880-81. 


1881-82. 


x88»-83. 


1883-84 


Physicians* thermometers examined,. . 
-Other thermometers examined,. 


1667 
290 

X957 


3811 
741 


5140 
155 


6326 
64 


Total number instruments 


4552 5295 


6390 



The verification work of this Bureau has been conducted as 
•usual by Mr. O. T. Sherman, and the Secretary, Mr. Robert 
Brown, has issued the certificates and conducted the corre- 
spondence. 

Respectfully submitted. 



LEONARD WALDO, 

Astronomer in charge of the Bureaus. 
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REPORT OF MR. SHERMAN. 

Yale College, June 9, 1884. 

NTLEMEN I 

Besides the routine work in the Thermometric Bureau, I 

re during the past year devoted time and labor to the fol^ 

^ing subjects : 

. I completed the outfit and mounting of my pendulum. 

servation with this has, however, been intermitted since 

luary. 

. From Sept. 5th to Feb. 5th, I followed the comet Pons- 

>oks, securing a long series of observations upon its form, 

arization, and position. These observations have been 

y partially reduced. 

. The Observatory received near the end of December the 

gnetometer and dip-circle, which we owe to t.he generosity 

W. D. Ely, Esq., of Providence. They are both of the Kew 

tern. The constants of these instruments have been worked 

, and a considerable number of observations taken. Those 

h the magnetometer are confined to the Observatory 

>unds, those with the dip-circle, thus far, to the vicinity of 

w Haven. 

rhe following are the results of the magnetic observations 

;he observatory: 

Date, 1884. Declination. Hon. force in C. G. S. Dip. 

O.I 7901 



January, 


8^ 54.'6 W. 


February, 




March. 


50. 7 W. 


April, 


54. 1 w. 


May. 


44. I w. 



72" 5 1. '6 



0.17827 
0.17829 



Total, S** 50.'9 0.17852 72** 51. '6 

fhe values for January and April are the means of observa- 
ns on two dates. The others are single observations. 
)n July 17, 1878, Prof. T. E. Thorpe found, at a place not 
removed, the values : 8° 4o.'6 W. : 0.17802 : and 73° 5. '8. 
,. At Dr. Elkin's request a series of the measures of the 
meter of Venus has been commenced. 

;. The observations taken during the Transit of Venus,, 
c. 6, 1882, await a final revision before being ready for the 
5ss. Respectfully, 

ORRAY T. SHERMAN, 
Assistant in the Observatory. 
o the Board of Managers of the Observatory. 
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REPORT OF DR. ELKIN. 

Yale College, June 13, 1884. 
To the Board of Managers of the College Observatory : 

Gentlemen : I beg leave to present the following statement 
of work with the Heliometer : 

The instrument has been in my charge since January 15, 
1884. I found it in good order, and both its mounting and 
that of the dome have proved most satisfactory. 

The principal lines of investigation to which attention has 
been directed, are as follows : 

1. The triangulation of the Pleiades. The interest attach- 
ing to this work will lie both in the new and independent 
determination of the relative positions of the stars o( this 
important zodiacal group anu in the comparison with the 
similar determination made with the Konigsberg Heliometer 
nearly half a century ago, as well as with the later Paris re- 
sults. The plan adopted will furnish, it is hoped, trustworthy 
tests of the reliability of the instrument both for absolute and 
relative distances and angles of position. From February 
24th, the date of the arrival of the reversing eye-pieces from 
Messrs. Repsold, to April 12th, after which the stars are lost 
in the sun's rays, about one-third of the proposed p^an has 
been accomplished. As the group will come into favorable 
position for observation during the last four months of the 
year, there is, therefore, all reasonable hope to finish the work 
during that time. 

2. A considerable amount of time has been devoted to the 
determination of places of the moon relative to stars within 
measuring reach of the Heliometer. The principal object in 
view is the determination of the parallactic inequality in the 
moon's motion, the deduction of which from meridian and 
other observations is, as is well-known, attended with some 
difficulty. 

3. Advantage has been taken of the favorable opportunity 
afforded by the approaching inferior conjunction of Venus for 
a series of observations on the diameter of this planet, of 
which a number have been already secured. 
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4- The general investigation of the instrument has been in 
progress. Its equatorial adjustments, flexures, etc., have been 
repeatedly determined, the screw of the scale micrometer 
examined, and the latter has been altered with a view to the 
best determination of the errors of the scales. 

The reductions of the observations have not been carried 
beyond the preliminary stage, on account of the unavoidable 
want of some of the elements of reduction. Most of the 
results have, however, been taken out roughly to ensure con- 
fidence in the instrument's remaining in good working order. 
Respectfully, 

W. L. ELKIN, 
Astronomer in charge of the Heliometer, 
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EPORT FOR THE YeAR 1 884-5, PRESENTED BY THE 

Board of Managers of the Observatory to 

THE President and Fellows of 

Yale College. 
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REPORT. 



; the President and Felloivs of Yale College : 

Gentlemen : — We submit herewith the reports of the Secre- 
ry and the Astronomers of the Observatory. These reports 
plain in detail the work done by the several officers during 
B past yes^r. 

Very respectfully, 

THE BOARD OF MANAGERS, 

of the Observatory in Yale College. 
>LE College, June 22, 18S5. 



REPORT OF MR. ROBERT BROWN, Jr. 

Yale College, June 17, 1885. 
the Board of Managers : 

Sentlemen : — I have the honor to report that during the 
ir ending June ist, 1885, the improvement of the Observa- 
y grounds has progressed as favorably as our restricted 
ources would permit. 

banner street, for a distance of six hundred feet East from 
ospect street, has been graded to a depth of 2-5 feet below 
; natural grade, and the grounds abutting on each side have 
5n sloped conformably to the cut, and in accordance with 
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your instructions, and the slopes seeded with grass. Elm 
trees have been planted on the north side, for the above named 
distance, or as far as is practicable until the bank on the 
steeper part of the street, east of the proposed extension of 
Hillhouse Avenue, shall have been reduced. The south side 
of this street for about looo feet east from Prospect street, and 
the east side of Prospect street, south from Canner street, had 
been similarly planted the previous year. The principal ex- 
pense entailed by the grading of the above-named portion of 
Canner street, was comprised in the necessitated resetting of 
the skeleton fences to the new level, and the smoothing and 
seeding of the disturbed ground. The holes for the trees 
were excavated and the trees themselves furnished as part 
consideration for the earth allowed to be removed. 

A concrete sidewalk has been laid on the south side of Canner 
street for a distance of about 415 feet eastward from the pro- 
posed line of Hillhouse Avenue extension, which was as far 
toward St. Ronan street as the imperfect filling of Canner 
street at that point would permit, and for the same distance 
the gutter has been cobble-stoned on the south side. 

The City has taken the preliminary steps toward sewering 
Canner street from Whitney Avenue to the proposed extension 
of Hillhouse Avenue. 

Two fires this Spring have considerably damaged the young 
growth of trees and shrubs near Highland street, and it seems 
very desirable that the fence be continued around the entire 
lot, — through Prospect, Highland and St. Ronan streets, — for 
which most of the requisite cedar posts are on hand. 

A considerable number of small trees have been trans- 
planted from the adjoining undergrowth into the Observatory 
lot proper, — Beeches, Oaks of three species. Tulip trees. Dog- 
wood, Sugar and Swamp Maples, Ash, Sassafras, etc., nearly 
all of which are doing well. The severe ice-storm of the 
winter of 1883-4 seriously damaged many of our forest trees, 
and to save them it became necessary last year to procure the 
services of an expert tree-pruner for their preservation, and 
with very satisfactory results. The ravages of insect and 
fungous enemies upon a few of our finer trees have been 
checked, with a promise of complete recovery in a few years. 
Two trees — chestnuts — were killed by lightning, on the north- 
ern portion of our grounds, last summer. 
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For contributions to the Library of the Observatory, we are 
under obligations to the following institutions and persons : 

The Directors of the following Observatories : — 

Observatoire Royale de Bruxelles. 

Observatory of Trinity College, Dublin. 

Lord Crawford's Observatory, Dun Echt. 

Royal Observatory, Greenwich. 

Harvard College Observatory. 

Observatorio Meteorol6gico Magnetico Central de Mexico. 

Observatoire Cantonal de NeuchAtel. 

Radcliffe Observatory, Oxford. 

Real Osservatorio di Palermo. 

K. K. Stern warte im Prag. 

Kaiserl. Nicolai-Hauptstern warte, Pulkowa. 

Observatoire Imperial de Rio de Janeiro. 

Observatorio Nacional de Santiago de Chile. 

Observatorio Astron6mico Nacional de Tacubaya. 

Leander McCormick Observatory, University of Virginia. 

Astronomical Observatory, Utrecht, 

U. S. Naval Observatory, Washington. 
Secretaria de Fomento de la Reptblica Mexicana. 
Chief Signal Officer, U. S. Army. 
Superintendent of the American Ephemeris. 
Lords Commissioners of the Admiralty. 
U. S. Coast and Geodetic Survey. 
U. S. Naval Academy. 
K5nigl. Preuss. Geod&tische Institut. 
PhysikaIisch-{5konomischen Gesellschaft zu Konigsberg. 
Library of the University of Cambridge. 
Canadian Institute. 

International Electrical Exhibition, Philadelphia. 
J. D. and £. S. Dana. 
E. C. Pickering. 
H. A. Newton. 
L. Waldo. 
Wm. L. Elkin. 
R. Brown, Jr. 
Wm. W. Payne. 

Jeweler's Circular and Horological Review, New York. 
Jeweler's Journal, Chicago. 
Julius Wanschaif. 
James W. Queen & Co. 
H. Sotheran & Co. 
Ulrich Hoepli. 

Very respectfully, 

ROBERT BROWN, Jr., 

Secretary of tlu Observatory. 
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FIFTH ANNUAL REPORT 



OF THE 



ASTRONOMER IN CHARGE OF THE HOROLOGICAL 

BUREAU OF THE OBSERVATORY IN YALE 

COLLEGE, 1884-1885. 



PRESENTED TO THE BOARD OF MANAGERS AT THEIR 
MEETING, JUNE, iSSj. BY LEONARD IVALDO, 



To the Board of Managers : 

Gentlemen — The present report refers to the work of the 
Horological Bureau during the year ending May 31, 1885. 

The methods of comparing the time-pieces continue in gen- 
eral the same as during the preceding year. The system of 
watch trials is, with some unimportant variations in details, 
that recommended in my last annual report, and agrees with 
the scheme adopted at the Kew Observatory, England, and the 
Observatory at Geneva, Switzerland. 

Owing to the necessary absence of the observer who con- 
ducts the time-piece ratings, there have been no trials brought 
to a conclusion in time for this report, and the usual tables of 
ratings are therefore omitted. For the reason referred to, the 
reception of time-pieces during the latter months of the year 
was discouraged, with the result that not so large a number 
of time-pieces as usual have been received. The number of 
time-pieces received as compared with the number in previous 
years is as follows : 

1880-81 ..... 219 

1881-82 ..... 53 

1882-83 ..... 41 

1883-84 ..... 87 

1884-85 ..... 58 

The experiments relating to the establishment of a clock of 
precision for our watch-rating standard have been continued 
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the case ot clock " Bond 367," and the results of our expe- 
ence in the matter are being embodied in the new clocks of 
ecision now approaching completion at the works of one of 
ir leading clock companies. 

An entirely new and very satisfactory mercury cup relay for 
curing the transmission of our time signals has been devised. 
y means of this relay, the length of the time signal break 
n be adjusted to the greatest nicety, and failures of the sig- 
il from imperfect relay contacts are completely avoided. An 
aborate, self-regulating-in-temperature watch- rating appa- 
tus has been sent to the Bureau by one of its friends, and 
ill be presented to the Bureau after any changes suggested 
' its use have been made in its construction. 
Two other friends of the Bureau have signified their inten- 
Dn of presenting to the Bureau a new clock of precision, as 
on as the necessary plans for its construction have been 
;reed upon, and the standard clock can be constructed. 
In December, the Transit instrument was dismounted and 
e wooden casing surrounding the piers removed. The brick 
ers were then coated with Portland cement, with the result 
at the azimuth and level have been much more constant since 
e change. 

A collimator, consisting of an uncorrected lens of 267.1 feet 
cal length, through which a brass screw head set in a brick 
er to the south of the Transit instrument may be viewed, 
.s been erected. 

The level, having been taken apart, without result, to see 
lether there was no way by which its bubble length could be 
ortened, has had its division value redetermined. This value 
IS found to be 

o. "98365 =o.»o67io4. 

December, 1884, at about 65° F. 

Time observations were made on the following number ot 
ghts for each month during the year: 



June. 


9 


December, 


• 9 


July. . . 


II 


January, 


12 


August, . 


. 12 


February, 


. 16 


September, . 


20 


March, 


14 


October, . 


8 


April, . . 


6 


November, . 


' 9 


May. 


6 
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A serious deficit in the finances of the Observatory is 
threatened by the sudden termination on the part of the State 
Legislature of the contract by which the Observatory has been 
paid for its Time Service to the State at large. The Joint 
Standing Committee on Appropriations reported to the House 
of Representatives on March 5, 1885, the bill by which this 
contract was practically terminated. 

The report was made without a hearing at which any of the 
following interests at stake had been heard from; viz: The 
Railroad Commissioners who proposed the law and the con- 
tract originally; the clock and watch manufacturers; the 
mayors, or other public oflficers of the cities of the State; the 
Telephone and Telegraph Companies; the Observatory. 

There were no reasons assigned in the debates which pre- 
ceded the final success of the bill, other than those of economy 
to the State, as to why the service should not be continued, at 
least until the Observatory, which had gone to very consider- 
able expense in preparation for this service, had been properly 
reimbursed for its outlay. It is hoped that the next legisla- 
ture will reconsider the action on this subject and continue a 
State Time Service which so far has received only words of 
commendation. 

Respectfully submitted, 

LEONARD WALDO, 
Astronomer in charge of the HorologiccU Bureau, 
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REPORT OF MR. SHERMAN. 

Yale College, June i, 1885. 

? the Board of Managers of the Observatory in Yale College : 

Gentlemen : During the year from June i, 1884, to June i, 
85, the Thermometric Bureau has been called upon to ex- 
line and report upon the following instruments: 

Clinical Thermometers, ..... 5580 

Meteorological Thermometers, . 57 

Physical Standards, ..... 22 

High Temperature Thermometers (100' to 300" C), . 20 

Low Temperature Thermometers (o* to — 40' C.), 6 

Pointing, ...... 4 

Index restored, . . • • '5 

Thermometers sealed for seasoning, . 224 

Hydrometers, ...... 2 

Total (omitting the thermometers sealed), . 5696 

During this interval nine thermometers have been broken 
handling, and twenty-one have been received broken. The 
crease in the sum total, as compared with that for the pre- 
ding year is due to the general depression in business. The 
rcular generally issued,* the property list, and a financial 
Ltement are appended. 

In October last, when placed in charge of the Bureau, it 
IS made a part of my duty to conduct especial investigations 
a scientific character. Outlines of four such investigations 
5re deposited with your Secretary. Two of these have been 
ought to a stage where it is possible to show some result. 

STUDY ON THERMOMETERS INTENDED* TO MEASURE TEMPER- 
ATURES FROM 100° — 300® C-t 

It is well known that when a thermometer is heated above a 
rtain point, the mercury column is permanently displaced 
th regard to the scale.^ The position of the point depends 
on the constitution of the glass forming the bulb, and upon 
I previous use of the thermometer. For certain glasses 

* The circular will be sent to any address on application. 

t See also Amer, Jour. Sci., July, 1885. 

X Transactions of the Royal Soc, Edin. Vol. xxix, Pt. II. 
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designated by the thermometer maker as German or Ameri- 
can soda, and Cornish, the elevation upon a new thermometer 
t>egins at iii*. For a flint or crystal tube the point is nearer 
200°. Mills records 256** as his highest observed limit, 48* as 
his lowest. Our experience presents nothing lower than iio^ 
nor higher than 255°. The latter point is obtained with Eng- 
lish flint or French crystal. 

By much use or long heating the displacement frequently 
amounts to ten degrees Centigrade, and may amount to twenty- 
six degrees.* To assign corrections to points so easily dis- 
placed is evidently nugatory. The Observatory has therefore 
hitherto confined its corrections to points below that at which 
the ascent began. 

If now the thermometer be exposed to a high temperature 
for some hours the successive positions of the ice point will 
be found to arrange themselves in a curve similar to that in 



© -> 

■S4 
^£" 
§1 4^ 

-a o 

12 34 96 48 eO 74 84 W 

Hours of heating at BOO'. 

the adjoining figure. Thus for the first eighteen hours during 
which the thermometer Y. O. 80 was held at 300° Centigrade, 
the zero point was elevated 3* ; for the second eighteen hours 
the elevation was 2^.2, for the succeeding periods i^.y, i°.i, 
o°.8, o°.3, respectively. The elevation evidently becomes less 
and less, and the curve becomes more nearly parallel to the 
axis of abscissas.! This same thermometer placed in a bath of 
200®, immediately after the last observation rose two-tenths 
of a degree in the first twelve hours, but no change was de- 
tected in the following hundred and eight. 

The question presents itself, What is the behavior of the 
thermometer after such treatment ? First as regards the action 

* Crafts, Comptes Rendus, 1882. 1883. 

f Weber, Metronomische Beitrage. No. 3. 
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of the zero. In the adjoining cut we have compared the mo- 
tion of the zeros of four thermometers before and after treat- 
ment. In the first series the influence of the rise is evident. 
The second is free therefrom. The movement of the zero for 
higher temperatures is similar to that for lower. That is, the 
mere fact of heating the thermometer now produces no distor- 
tions from which the instrument will not sensibly recover. 



a (r-6 



100° 



20(r 



2. 
800° 0*» 



Kxy 



aw 



wy 



%i 



0*-2 






o 
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£ i 



(JP-8 
0-6 
0»*4 

o»-a 

0»-6 



^ 0«»-4 

u 
Si 

X 0O.2 



0° 



0*0. 1U0« aOO* 800^ 0° lOO- 2ttr 300° 

(Centigrade.) 
Before heating. After lieating. 

Movemeat of the Zero. 

Does the instrument after treatment repeat its readings when 
jxposed to similar conditions? Do its indications vary in 
ime.^ We have observed the corrections to the following 
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treated thermometers on Feb. i6, March 9, and 22, and April 
15. The record is given in the adjoining table. 

Y. O. 81 (Gent.) 













Feb. 16- 




E6b.l6. 


March 9. 


lurch a. 


▲prUlSi 


Apillia. 


o* 


^6^6 


-6\t 


-6^6 


-6°.5 ) 




I00'» 


-S.85 


-5.78 


-5.76 


. -5.68 


—0.16 


aoo- 


-6.3 


Y.O 


89 (Cent.) 


«6.i 




0- 


-$"•5 


-5'.5 


-5 '.5 


-5'.5 ) 




lOO* 


-4.3 


-4.0 


-4.1 


-4.0 \ 


—.01 


200* 


-5.3 


Y.O 


90 (Cent.) 


-5.1 ) 




o' 


-8^9 


-8-.9 


-8%6 


-8^5 ) 




100- 


-6.8 


-7-0 


-7.0 


-6.9 • 


—0,06 


200* 


-6.3 


Y.O. 


20967 (Fahr.) 


-6.4 




o' 


-i6%8 


-i6'.9 


-^6^9 


-i7*.o1 




212" 


-18.8 


-18.4 


-18.6 


-18.5 . 




387' 


-25.2 


—25.2 


.... 




+ai7 


420^ 


-27.8 


.... 


.... 


-28:2 ^ 





On all of these instruments the closeness of the graduation 
renders an error of observations of a tenth not improbable, so 
that with one exception, there is no difference which seems 
worthy of remark. These observations indicate that after 
treatment the thermometer is as serviceable as a measure of 
temperature ranging from o* to 300® C. as the standard to 
which we are accustomed is for the range o** to 100°. In the 
curve representing the movement of the zero, the record 
of April 15 is represented by a dotted line, that of February 
16 by the full line. The former are slightly more curved 
than the latter. Again, in the final column of the preceding 
table are given the mean differences between the corrections 
due on Feb. 16 and April 15. Both of these differences we 
would interpret as small effects still occurring in the bulb, 
such as happen in every new thermometer, rather than as evi- 
dence that the instrument does not repeat itself. 

It is of interest to ask what is the nature of the change 
which has been effected in the glass. If we compare the errors 
before and after treatment we obtain the following differences. 





Y. 0. 81. 


Y. 0. 89. 


Y.O. 90 


0' 


4°.o 


4-.9 


7-.5 


100- 


2'.8 


2^9 


6'.6 


200' 


4-.6 


4*.o 


4-.4 
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The diflferences for Y, O. 20967, upon which the points ot 
mparison are more frequent, are given in the adjoining 
rve. 



10" 

0° 100° 200» aOC 400° 600* 

(Fahrenheit.) 

These differences indicate a change in the co-eflficient 

expansion of the glass. The amount for the interval o°- 

is readily calculated and presents us with the following 

lues : 

Y. O. 81, 100 <5 /3 = —0.000046 

Y. O. 89, = —0.000022 

Y. O. 90, = —0.000003 

Y. 0. 20967, = +0.000026 

ilues similar to the first two have been .previously observed 
Weber, and" by Crafts. The latter two are, as far as my 
owledge goes, without precedent. 

Again, if the thermometer be preserved at ordinary temper- 
ires, similar changes occur. We may instance the elevation 
the zero with time. Its law is similar to that of the eleva- 
n produced by heating. Or, analogous changes occur in 
i variation of the fundamental length-interval and the coeffi- 
;hts of expansion. 

\\\ of these facts — the condensation of the material forming 
; bulb ; the consequent increase of its intermolecular attrac- 
n, the dependence of the point at which the zero begins to 
e upon the chemical constitution of the glass, the similarity 
the changes produced by time, the regularity of these 
ioges, seem to indicate that the cause for the one, as was 
ig since suggested for the other, is a partial separation of 
J crystalline from the amorphous bulb-constituents. If this 
w is correct, it argues well for the stability of the treated 
trument. The change will have been produced at the ex- 
ise of its natural life. But then, few thermometers are per- 
tted to die of old age.* The correctness of this view is the 
jject of a separate research, 
rhc greater portion of the thermometers now offered in t 

Since writing the above I have been informed by a maker that the way 
oake thermometers good is to keep them in salt and ice for a long while. 
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market are affected by this error. It is believed that an Obser- 
vatory certificate that a thermometer has beea freed therefrom 
will have value. It is therefore proposed to undertake at the 
Observatory, for a moderate charge, the necessary treatment 
of thermometers sent to us for that purpose. 



BEHAVIOR OF THE THERMOMETER WHILE SUFFERING A CHANGE 
OF TEMPERATURE. 

A second investigation undertaken in accordance with the 
outline submitted to you upon taking charge of the Bureau, 
consists of an analysis of the state of the thermometer while 
suffering a rapid change of temperature. 

The thermometer is essentially an instrument for comparing 
constant thermal conditions. In many cases, however, the 
physicist finds it of importance to observe an instantaneous 
and changing temperature; as, for instance, in investigating 
the law of cooling or the discussion of observations with 
VioUe's exposed bulb. In such cases the changing is treated 
as though it were a static reading. Such a reading is, how- 
ever, disturbed both by distortion of the bulb and by the fric- 
tion of the mercury upon the glass. It has seemed not out of 
place to attempt to interpret the instantaneous reading. 

If a thermometer be plunged into a bath whose temperature 
is very different from its own, its initial is in the direction 
contrary to its final motion. If the bulb be of such dimen- 
sions that its parts receive the heat practically simultaneously, 
and if its scale be open, the effect becomes evident to the 
naked eye. In two thermometers which we have especially 
examined, F. G. Greiner 600 and F. G. Greiner and Geissler 
536^, the depression for a difference of temperature of 47* C. 
amounts to 0^.90 C. and o°.73 C. respectively. The record is 
given in the adjoining table : 

Diff. of aoo. 536*. 

Temp. Depression. Elevation. Depression. Elevation. 

47* C. -o^90 .... -o'.73 +i'.04 

40 —0.75 —0.70 +0.88 

30 —0.50 +o*47 —0.55 +0.64 

20 — o .29 +0 .32 — .32 +0 .37 

10 — o .14 +0 .30 — o .16 +0 .27 

If the circumstances are such that the bulb is exposed slowly, 
or if only a portion thereof receives heat at once, the effect 
will be disguised and the column may appear stationary. 

The reason is evident: the glass being heated or cooled 
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fore the mercury, the volume of the bulb is greater or less 

an the volume corresponding to the temperature of the 

ercury. We have chosen an exagerated case, but as long as 

e thermometer is rising or falling a similar condition must 

ist 

Again, if a thermometer with very small bore be taken from 

constant temperature, allowed to rise slightly, and replaced 

the bath the reading will continue slightly too high. Per- 
ps, however, the effect of friction is most strikingly shown 

comparing the times at which the column passes each fifth 
gree upon sudden immersion. 

For falling temperature, 2».36 4».54 9".39 33*.09 

For rising temperature, 2 .31 4 .16 7 .57 15 .52 

The question before us, then, is whether it is possible to 
rive from the disturbed reading the temperature of the 
ass, the temperature of the mercury and the effect of friction. 
If we represent by r^ the apparent temperature, by r^ the 
nperature of the glass, by r^ the temperature of the mer- 
ry >^, the coefficient of expansion of the glass, y the coeffi- 
mt of expansion of the mercury, F and F' the corrections 
pending upon friction, we have at once from the theory of 
5 thermometer; for a rising temperature, 

To — T^ — ^ (Tg - r„) - F, 
7 

• a falling temperature, 

To = T^ + t{T^--Tg) + F'. 

When the temperature of the mercury remains constant and 
5 glass changes, the value of the depression or elevation is 
Ten by 

y 
[f, now, we consider that the depression takes place only 
lile the heat is making its way through the glass, and that 
! moment of turning marks the moment of accession of heat 
the mercury, we are in a position to measure the tempera- 
e of the glass when the flow of heat commences. Again, 
uming that the several ordinates of the curve which express 
! variation of temperature in the glass are proportional to 
I differences of temperature at the two sides of the glass, we 
y express its instantaneous temperature by 
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where u represents the final reading of the thermometer and 
r^-{- c the mean temperature of the glass for a difference of 
temperature of i°. 

In the case before us « = 26^,6^6 R and o** R, and assuming 
)S= 0.0000214, y = 0.0001814, we readily have 



r, = — 0*46 R 


rsMO** 


r,= 3^23 


c = o°.i47 


r^ = 26^93 R 


Tg, = 26.50 


T,= 23".20 


^ = o'.isS 



Replacing the value r^ by its expression in terms of r., as 
given above, we readily obtain ; for a rising temperature, 



.uA 



x+^. t+tc l+U 

y y y 



for a falling temperature, 



cuA 



r^^^ii^^ y 



F' 



r 7 y 

which in the present case gives us readily 

T, = ^' + 0.46 + — ^, 
1. 01 73 1.0173 



1. 0162 



1. 01 62 



From a series of such equations derived under similar con- 
ditions from thermometers suited to give a series of values of 
F and F', or from a series wherp F and F' are varied by the 
varying position of the thermometers, we would be able to 
directly observe the law of cooling, or, assuming Dulong and 
Petit's well known expression, we would be able to separate 
the effect of friction from the observed values. An example 
derived from the latter assumption follows, though accuracy 
lies not therein : 



Thennometer Rising. 


Thermometer Falling. 


Time. 


r* 


Tm 


^ff 


F 1 


Time. 


r« 


T 


TP 


F 


0». 

i'.oo6 

2'.3II 

4M62 
7'.573 


0** 


+ 0.46 

5.37 

10.32 

1543 
20.82 


8*49 

I2°.7I 

I7'.07 
2i'.67 


o'.oo 
o*.oo 1 
o'.03 1 
.23 
.71 > 


o». 

0^.87 

2».23 

4».54 
9'.39 


K 

ao* 

10° 


24.60 
19.64 
14.09 

8.32 
3.55 


20'.54 
i6'40 

I2*.02 

7:.io 

3'.o2 


o*.oo 

+ 0'.04 

+o'.67 
+ i'.52 
+ 1'.37 
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L note has been published in the American Journal of 
ence for May, 1885, calling attention to Dr. Weber's result 
cerning the connection between the chemical constitution 
I residual elasticity of glass. The subject is of especial 
jrest. 

MAGNETIC MEASUREMENTS. 

n addition to work in the Thermometric Bureau, investiga- 
is have been continued with the magnetic instruments 
en by Mr. Ely. After October the increase of duties in the 
reau interfered with the regularity of the observations, 
he following measurements were made at the station near 
Observatory Building. 

AGNETIC OBSERVATIONS UPON THE OBSERVATORY GROUNDS. 











Horizontal 






Date. 




Declinadon. 


Force. 




Dip. 


June 16 and 17. 


1884. 


8* 


56' 19" 


1.7836 


72* 


47'.o6 


July II and 14, 




8 


58 6.6 


1.7662 


72 


47.63 


Aug. II, 12, 14, 




8 


59 19^ 


1.7907 


72 


45.99 


Sept. 15, 16. 17. 




9 


10.28 


1.7781 


72 


50.05 


Oct. 13, 




9 


5 46.14 








Nov. 12, 




9 


6 9.2 


1.7812 






Jan. 14, 


1885. 


8 


59 41.5 


1.7735 






March 28 and 30 


1, 


9 


I 41.24 


1.7753 






April 22, 




9 


2 42.8 


1.788 


72 


47.64 


May 18. 




8 


56 54.4 


1.782 







Numerous observations have been obtained in adjacent 
itions showing that these values are greatly affected by 
neighboring rocks. Their number is not sufficient to 
e the amount of disturbance. 

'he following observations made in the localities named are 
orted: 

Locality. Date, 

ndence. R. 1., June 20, 1884, 
ible Beach, Conn., July 22. 1884, 
th End. Conn., July 22, 1884, 
ithouse Pt., Conn., June 30, 18^4, 72 46.12 6.0673 

terville. Conn.. I Aug. 2.1884. 96.24 1.782. 

( June 2, 1885, 72 49.91 6.0535 

am glad to acknowledge my indebtedness to Mr. Brown 
a considerable part of the calculation necessary to deduce 
se results. 



Horixontal 


Toul 


Declination. Force. Dip. 


Force. 


11° 7' 42" 1.7376 73'l6'.6i 


6.0638 


9 25.8 72 50.38 


6.0762 


8 46.16 
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A MEASURE OF THE DIAMETER OF VENUS. 

The following observations were obtained by a Grubb filar 
micrometer, attached to the eight inch equatorial presented to 
us by Mr. Reed. The micrometer is essentially represented 
in figure 2, modified as in figures 5, 7, 8, of the article Micro- 
meter in the ninth edition of the Encyclopedia Britannica. 
The equality of the several runs of the screws was tested 
under the microscope by Robert Brown, Jr., Secretary of the 
Observatory, The departures from the mean values are given 
in the following table : the unit being the ten thousandth of 
a revolution. 

DEPARTURES FROM EQUALITY OF THE DIVISIONS OF THE 
MICROMETER SCALE. 



0- I 

1- 2 

2- 3 

3- 4 

4- 5 
5-6 
fr- 7 
7-8 
8- 9 
9-10 

lo-ii 

11-12 
12-13 
13-14 

14-15 
15-16 
16-17 
17-18 
18-19 
19-20 
20-21 
21-22 
22-23 
23-24 
24-35 
25-26 
26-27 
27-28 
2&-29 
29-30 
30-31 



Right Hand Screw. 



xst 

Series. 



— 6 

—31 

— I 
—16 

+ 9 

— 6 
— II 
—16 
+ 24 

—26 
— II 

— I 

— 1 
— II 

— I 
— 21 

— 6 
—16 
+ 4 
+ 24 
+ 14 
+ 19 
+ 4 
+ 14 
+ 9 
+ 14 
+ 14 
+ 4 
+ 29 

— 6 
—II 



3d 
Series. 



3d 
Series. 



— 10 

— 5 
o 

5 

—35 
+ 10 

— 5 
— 10 

+ 15 
+ 10 

+ 15 
o 
—20 I 



— 10 
+ 20 

— 5 
+ 35 

— 5 
+ 25 
— 10 
+ 40 

— 5 
+ 15 

— 5 

-f20 

— 5 
—30 
+ 5 
—15 

—15 

— 10 



o 
+ I 
+ 1 
+ 6 
+ 11 

— 4 

— 4 
+ 6 
+ 21 

— 4 
—19 

— 4 
—24 
+ 6 
—14 
+ 1 

— 4 
+ 1 
— II 

—19 
t I 
—14 
+ 16 
+ 11 
+ 6 
+ 16 
+ I 
+ 11 
o 
+ I 



4tll 

Series. 



— II 

—16 
+ 14 
+ 4 
+ 14 

— I 

— I 
+ 4 
+ 4 
+ 4 
—II 
— 21 
— II 

— I 
— II 
+ 24 
— 21 

— I 
— II 

— 6 

+ 9 

+ 14 

+ 9 
— II 

— I 
— II 
—14 
+ 34 
— 21 



Meaa. 



— 6 
—13 
+ 3 

— 3 
o 
o 

— 5 

— 4 
+ 16 

— 4 

— 6 

— 6 
—14 

— 4 

— I 
O 

+ I 

— 5 
+ 2 

— 3 
+ 16 
+ 6 
+ 11 
+ 2 
+ 8 
+ 5 

— 7 
+ 13 

— 2 
o 

— 9 



Left Hand Screw. 



Scries. 


2d 

Series. 


S^'e,. 


Mean. 


— 7 


— 6 





— 4 


— 3 


+ 6 


—10 


— 2 


— 3 


+ I 








+ 27 


+ 21 





+ 16 


—28 


+ I 


+ 5 


— 7 


—28 


— 9 


— 10 


—12 


— 3 


— 4 





— 2 


+ 22 


— 9 


+ 15 


+ 9 


+ 2 


+ 6 


+ 20 


+ 9 


—33 


+ 11 


+ 10 


— 4 


+ 3 


+ 21 





+ 8 


+ 8 


'— 9 


— 5 


— 2 


- 2 


+ I 


+ 5 


+ I 


—18 


— 4 


-15 


-9 


—IS 


—14 


+ 5 


— 8 


— 2 


— 9 


+ 5 


— 2 


-13 


+ 6 


+ 10 


+ I 


+ 3 


+ I 


— 5 





— 2 


— 4 


+ 5 





+ 13 


— 9 





+ I 


— 7 


—14 


+ 30 


+ 3 


+ 18 


—14 


- 5 





+ 13 


+ I 


—40 


- 6 


+ 3 


+ 6 





+ 3 


+ 33 


+ 16 


—15 


+ 11 
















+ 10 


+ 10 








_^_^ 


1 






«_^ 



The observations in the following series falling almost 
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tirely between the fourteenth and nineteenth divisions, 
(se variations have been deemed negligable. 
3y comparison of the mean linear values of a revolution as 
•ived from each series it is found that 

I revolution of the left hand screw ^ 1.0064 of the mean of both. 
I " " right hand screw s= 0.9936 " •• " " 

rhe screws being designated right or left according as they 
! upon the right or left hand of the observer facing the 
crometer so placed that its scale is erect. Throughout these 
asures the mean of the interval measured upon both screws 
s been employed. 

rhe value of a revolution has been obtained from star 
nsits. The temperature, the mean value of an interval, and 
) number of transits of a single interval upon which the 
ue depends are given in the successive columns of the ad- 
ning table. 



Temperature in 


Mean value of 


No. of single 


degrees (Cent.) 


a Revolution. 


Transits. 


— 10^.10 


34."363i 


367 


—10.00 


34.3797 


578 


- 8.17 


34.3489 


300 


+ 5.07 


34.3178 


835 


+ 18.79 


34.2724 


839 


+ 21.25 


34.2819 
34".3273 


441 


+ 2\8l 





m which we readily derive the value for the mean of the 
tance passed over by a single revolution of both screws, as 

r ss 34^.3289 + 0".00355 (2°.8i - r) 

60*^.95 F., the temperature to which the values in the pres- 
t work are referred, the value becomes 34'.28i8. 
[n observing, the practice was to bring the two webs tangent 
either edge of the planet's disc and having read the scales 
interchange the webs and again read the scales. The mean 
the two intervals thus observed was accepted as the meas- 
5. To vary the conditions and the amount of personality, 
•ies were conducted with the full number of eye pieces ob- 
nable; viz., powers 135, 160, 210, 320, 360. 
The values belonging to each series, corrected for tempera- 
re and refraction have then formed part of a series of equa- 
>ns of the form 

D-r(« + i)=0 
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in which D is the planet's diameter, r the planet's geocentric 
distance, n the corrected scale reading, / the sum of the per- 
sonal error of the observer, and the semi-thickness of the 
wires. 

On Sept. 17th, the webs were observed to *' fiddle." In 
remedying the evil the web was broken. A similar occurrence 
in October breaks the series into three. The first, extending 
from March 4 to September 17, 1884, are the only set strictly 
suited for discussion. 

Of the five series, two, those with powers 135 and 360 pre- 
sent anomalous results. The cause for the discrepancy not 
being as yet ascertained, the values are not given. The re- 
maining three afford 

Power 160 D=i7".37i ± o".049 «s=— 2".2q8 ± o".05S 
Power 210 D = 17.200 ±0.045 «=— 1.925 ±0.056 

Power 320 D = 17.317 ±0.041 1=5—1.174 ±0.049 

At Dr. Elkin's suggestion a number of observations were 
taken with different apertures. The result is as follows : The 
diameter with 8 in. aperture is greater than the diameter with 
6 in. aperture by 0^.22. The diameter with the 8 in. aperture 
is greater than the diameter with 4 in. aperture by ©''.27. 



A great amount of time has been spent with the spectro- 
scope, but, on account of many untoward circumstances, no 
result can be reported. It is intended to frequently observe 
the spectrum of a number of stars iand to catalogue that of 
those nebulae which are within reach. 

In March, the Chief Signal Officer placed a rain guage at the 
Observatory for the sake of comparing its collection with^that 
at the signal service station. The results for the intervening 
two months are as follows : 





ObsetTAtorf. 


Signal ScTTice. 


April, 


2.727 


2.31 


May. 


2.92S 


2.6z 



Very respectfully, 

ORRAY T. SHERMAN, 
Astronomer in charge of the ThermometrU Bureau. 
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REPORT OF DR. ELKIN. 

Yale College, June 5, 1885. 
the Board of Managers of the Yale College Observatory : 

rENTLEMEN — I beg leave to lay before you my statement ot 
k with the Heliometer during the past year, 
he principal object of research has been the triangulation 
he PleiadeS) to which work the instrument was devoted 
n September, 1884, to March, 1885. It was originally in- 
led to confine the investigation to the stars measured at 
ligsberg and to carry out only one method of triangu- 
on. The scheme has been extended, however, to include all 
stars in the Bonn Durchmusterung, within certain limits, 
^n to the magnitude 9.2, making 69 stars in all, and also to 
lin a determination of the relative positions of the stars 
ch should be strictly comparable with the Konigsberg 
k, viz: measurement of distances and angles of position of 
stars from Alcyone. The original plan contemplated only 
nited use of measures of angles of position, and the places 
fie stars were to depend on measures of distance only from 
r stars which form a large quadrilateral inclosing the major 
tion of the group, the relative position of these four stars 
J rally to be ascertained with the greatest possible accuracy, 
h these plans have been carried out in a fairly complete 
iner, at least for the stars of Bessel's list ; it may be advis- 
; to secure next season the measures still wanting for those 
s not in Bessel's list, which, being all faint, were not possi- 
to get during the past, for the most part, hazy winter, 
observations have been all reduced provisionally; the 
I reduction cannot be undertaken until the results of the 
idian observations of the end stars of two zones serving to 
xmine the scale value and zero of position have been re- 
ed from the observatories which have kindly consented to 
:e them. 

f other observations I have to report : 
easures of the Moon from neighboring stars have been 
e on 36 nights near the first and last quarters, which 
lid give 88 independent positions of the Moon. It appears 
sable, before devoting much more time to this work, to 
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test the value of the method by a complete reduction and di 
cussion of the measures already secured, which should pro> 
sufficient for this purpose. It is therefore not proposed t 
carry on these observations at present. In connection wit 
this work the places of the three craters which have bee 
chosen as reference points have been determined each c 
several nights by measures from the Moon's limb, and tl 
diameter of the Moon has been measured at opposition c 
seven occasions, generally in 36 directions. There has ah 
been made a series on the diameter of Venus, 102 measures c 
50 days with different powers and apertures, one on tl 
outer ring of Saturn on 57 nights and a short series (22 obs 
of Titan referred to its primary. 

The investigation of the division errors of the scales h{ 
been carried as far as the determination of the errors of eac 
five-division line on both scales. The errors are small ar 
regularly progressive, so that a more complete research a] 
pears hardly necessary except in special cases. In the centr 
portion of the scales each division has been investigated. 

There have been various additions made to the workir 
appliances of the instrument. The motion in position ang 
has been facilitated by an extra handle and the oil lamp ill 
minating the scales has been replaced by a j^-candle inca 
descent lamp. This is of considerable importance, as 
certain positions of the instrument the oil lamp hung veri 
cally below the object glass, a state of things fatal to definitic 
and accurate work. The most important addition is, howev< 
the registering micrometer which Messrs. Repsold have ma 
for reading the scales. The principle consists in impressii 
on a Morse fillet the figures and divisions of the microniet 
head along with those of a fixed index. The instrument is 
exquisite design and workmanship, and has proved a coi 
plete success in the line to which it was intended to be d 
voted. Besides the advantages of a permanent and indisputat 
record of the observation and absolute freedom from prej 
dice, the saving in time brought about by its use is ve 
considerable. 

It is now proposed to devote the instrument to systemai 
investigations in stellar parallax, and a plan of work has ha 
laid out and commenced which, if carried to completion, w 
furnish, it is hoped, a reliable value of the relative parallax 
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stars of the first and eighth magnitudes. As, however, the 
rk is only just started, I beg leave to defer the details of the 
leme until my next report. 

Respectfully, 

W. L. ELKIN, 
Astronomer in charge of the Heliometer. 
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REPORT. 



the President and Fellows of Yale College : 

Gentlemen : — We submit herewith the reports of the 
cretary and the Astronomers of the Observatory. These 
)orts explain in detail the work done by the several oflBcers 
ring the past year. 

Very respectfully, 

THE BOARD OF MANAGERS, 

of the Observatory in Yale College. 
'ale College, June 22, 1886. 



SECRETARY'S REPORT. 

Yale College, June 22, 1886. 
the Board of Managers : 

Gentlemen : — I have the honor to report that during the 
ir ending June ist, 1886, the property under your control 
; been improved in the following respects : — 
. Canner street, immediately west of St. Ronan street, has 
jn filled to grade on the south side; the deep fill of the 
-tion occupied by the sidewalk, for about 100 feet in length, 
ring been omitted in the firsl grading. The curbstone and 
cobble-stone gutter and the row of elm trees, with the 
^s border to the sidewalk, have been continued to St. 
nan street. 'In making this fill, a considerable part of the 
Bwalk on the north side has been excavated. 
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2. The concrete sidewalk previously laid on the south side 
of Canner street has been continued to Prospect street, and 
thence, on the east side of Prospect street, southwardly, to the 
southern boundary of your property ; from which point the 
only gap in a continuous walk to the colleges, has been filled, 
in an obliging spirit, by our neighbors, with a wide flagstone 
sidewalk. The principal portion of the concrete walk on 
your land has been laid at the expense of anonymous con- 
tributions. 

3. The sidewalk has been graded on the east side of Pros- 
pect street northwardly from Canner street, for about half the 
distance to Highland street, toward which its construction is 
being continued. This grading seems to be a prerequisite to 
a fence which will not require continuous repair, and which 
will restrain a considerable portion of the trespasses now 
committed with comparative impunity. Incidentally to the 
grading here spoken of, the drives in the Observatory grounds 
have been improved, and tendencies to washing away removed 
or reduced, a fair proportion of the expense being charged to 
repair account. 

The merely routine duties of my office, while filling my 
time, present no items of interest not covered by other reports. 

The contributions to the Library of the Observatory during 
the year ending June ist, 1886, have been as follows: — 

Prof. American Meteorological Journal, vols, i and 2, 

H. A. Newton. in numbers. 1884-5. 8^ 

The Cambridge, Harvard College Observatory, 40th 

Observatory. annual report of the^Director. S\ 

Cambridge^ 1886. 

The Lords Cape Town, Catalogue of 12,441 Stars for the 
Commissioners -r^i^rk*-! . « « 

of Epoch 1880, from observations made at the 

the Admiralty. Cape of Good Hope during the years 187 1 to 

1879. Edward James Stone. 4**. 

London^ 1881. 
Catalogue of 4,810 Stars for 1850, from ob- 
servations made at the Royal Observator}-, 
Cape of Good Hope, during the years 1849 to 
1852 under Sir Thomas Maclear. Reduced 
by David Gill. 8*. London. 
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The 
Commissioners. 



The 
Observatory. 



The Author. 



Cincinnati, Publications of the Observatory. 8®. Mr. Robert 
No. 7. Observations of the Comets of 1880, '^°^^' 

1 88 1 and 1882, made under the direction 
of Osmond Stone, Astron., and Herbert C. 
Wilson, Astron. pro tern. 
No. 8. Observations of the Comets of 1883, 
by H. C. Wilson, A.M., Astron. pro tern, 

Cincinnati y 1885. 

Connecticut, Board of Railroad Commissioners, 

33d annual report (1886) 8*^. Hartford, iZ^s. 

C6rdoba, Resultados del Observatorio Nacional Prof. J. D. Dana. 

Argentino. B. A. Gould, Director. Vols. 

iii. and iv. Qbservaciones del ano 1873. 4*. 

Buenos Aires, 1884. 

Resultados. B. A. Gould, Director. Vols. 

vii. and viii. * Catdlogo de las zonas Estelares 
o^ A xxiv^. 4*. Cordoba, 1884. 
Davidson, G. Methods and Results. U. S. Coast 
and Geodetic Survey. Appendices to the 
report for 1884. 4*. IVashington, 1885. 
No. 8. Run of the Micrometer. 
No. 10. Heights of the Stations of the David- 
son quadrilaterals from trigonometrical de- 
terminations. 
Dublin, Royal Society, Scientific Transactions. 
Vol. iii. (Series II.) in part. 4°. 
VII. Notes on the Aspect of the Planet Mars 
in 1884, accompanied by sketches made at 
the Observatory, Birr Castle. By Otto 
Boeddicker, Ph.D. 
IX. On the Changes of the Radiation of Heat 
from the Moon during the Total Eclipse of 
1884, October 4, as measured at the Obser- 
vatory, Birr Castle. By Otto BcRddicker, 
Ph.D. Dublin, 1885. 
Dun Echt, Observatory Publications. Vol. iii. 
Mauritius Expedition, 1874. Division II : 
Determinations of Latitude and Longitude. 
4*. Aberdeen, 1885. 
Observatory Circulars, Nos. 94-122. 



The Society. 



The Earl of 

Crawford and 

Bal Carres. 
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The Astronomer Greenwich, Rates of Chronometers on Trial for 

^^* ' purchase by the Board of Admiralty. Royal 

Observatory, Greenwich. London^ 1885. 

Astronomical and Magnetical Observations 

made in the year 1883. 4®. London^ 1885. 

Corrections to Assumed Mean R. A. of 

Clock Stars and Circumpolar Stars of the 
Nautical Almanac for 1886, January i. 4°. 

The Publishers. Jewelers' Circular and Horological Review, 
New York. Numbers to June i, 1886. 4*. 
The Publishers. Jewelers' Journal, Chicago. Numbers to June 
I, 1886. 4". 
The Kasan, L'Observatoire de rUniversit6 Imp6riaie. 
Observatory. Observations des Etoiles de la zone entre 
75° et 80° de d6clinaison Bor6ale, sous la 
direction de Marian Kowalski. Tome i. 
Roy. 8°. [Meridian Circle Observations, 
1869-77.] Kasan, 1885. 
The Mexico, Observatorio Meteorol6gico-Magn6tico 
Observatory. Central. Estudios de M eteorologia Compa- 
rada, par Mariano Bdrcena y Miguel Perez. 
Tomo i. 8°. Mexico^ 18S5. 
Observatorio Meteorol6gico Central. Bole- 
tin del Ministerio de Fomento de la Repub- 
lica Mexicana. Folio. [Semi-weekly num- 
bers to April 3, 1886.] 
The Lords Com- Nautical Almanac and Astronomical Ephemeris 
.hiASlJ. for the year 1889. 8». London, .^H- 
The Author. Newton, H. A. On the effect upon the Earth's 
Velocity produced by small bodies passing 
near the Earth. 8° New Haven, [1885]. 
The Norwegische Commission der Europsiischen 
Commission. Gradmessung Geodatische Arbeiten. 4°. 

Christiania, 
Heft I. Die Basis auf Egeberg bei Christiania; 
und auf Rindenleret bei Levanger. 1882. 
Heft II. Die Verbindung der Basis bei Chris- 
tiania mit der Hauptdreiecks-Seite Toaas- 
Kolsaas. 1880. 

Heft III. Die Verbindung der Basis auf dem 
Rindenleret mit der Hauptdreiecks - Seite 
Stokvola-Haarskallen. 1882. 
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The 
Observatory. 



The 
Observatory. 



Heft IV. Das N6rdliche Dreiecknetz zur Ver- 
bindung der Haupt-Dreieckseiten Haars- 
kallen-Stokvola und Spaatfind-Navorfjeld. 

1885. 
Pickering, E. C. A New Form of Polarimeter. The Author. 

sr 

Atmospheric Refraction. 8°. 

Observations of Variable Stars in 1885. 8*. 

Accurate Mountain Heights. 8°. 

Prague, K. K. Sternwarte. Magnetische und 

Meteorologische Beobachtungen in Jahre 

1884. 45 Jahrgang. Prof. D. L. Weinek, 

Director. 4°. Prag^ 1885. 

Pulcowa (Nicolai Hauptsternwarte). 

Jahresbericht am 27 Mai, 1884. 8'. 

St Petersburg, 1884. 
Jahresbeticht am 25 Mai, 1885. 8°. 

St, Petersburg, 1885. 
Tabulae Quantitatum Besselianarum pro annis 
1 885-1 889. 8"*. Otto Struve. 

St, Petersburg, 1885. 
. Sammlung der Beobachtungen von Sternbe- 
deckungen wahrend der Totalen Mondfin- 
sterniss 1884, Oct. 4. Otto Struve. 
Oxford, Radcliffe Observatory, Results of Astro- 
nomical and Meteorological Observations 
made in 1882. Vol. xl. 8°. Oxford, 1885. 
Rousdon Observatory, Devon, Astronomical 
Observations, 1882-5, made under the super- 
intendence of Cuthbert E. Peek, M.A. 4°. 

London, 1886. 

St. Petersburg, Acad6mie Imp6riale des Sci- The Academy. 

ences, M6moires. VII"® S6rie, Tome xxxii. 

4°. St, Petersburg, 1884. 

No. 3. O. Backlund. Untersuchungen iiber 

die Bewegung des Encke'schen Cometen 

1871-81. 

No. 4. O. Backlund. Zur Entwickelung 

der StOrungsfunction. 
No. 6. Ed. Lindemann. Helligkeitsmes- 
sungen Bessel'schen Plejadensterne. 



The 
Observatory. 



The 
Observatory. 
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The Author. 



The 
Observatory. 



The Author. 
The Institute. 



The 
Observatory. 

The Academy. 



The Coast 

and Geodetic 

Survey. 



The Society. 



Office of 

the American 

Ephemeris. 



No. II. H. Gyld6n. Theoretische Untersu- 

chungen liber die intermediaren Bahnen 

der Cometen in der N&he eines Storenden 

Kdrpers. 

No. 15. Dr. B. Hasselberg. Zur Spectrosko- 

pie deS' Stickstoflfs. I, Untersuchungen 

liber das Bandenspectrum. 

Smjth, C. Piazzi. Micrometrical Measures of 

Gaseous Spectra under H igh Dispersion. 4*. 

Edinburgh 1886. 
Tacubaya, Observatorio Astron6mico Nacional. 
Annuario para el aiio de 1886. Xngel An- 
guiano. Ano VI. 12°. Mexico^ 1885. 

Tischner, A. The Fixed Idea of Astronomical 
Theory. August Tischner. 8°. Leipsigy 1885. 
Toronto, Canadian Institute. [Vol. iii., fasciculi 
2 and 3.] Proceedings. July, 1885, and 
Feb., 1886. 
University of Virginia, Leander McCormick Ob- 
servatory. Circulars Nos. i and 2. 
Vienna, Kaiserlichen Akaderaie der Wissenschaf- 

ten. Circulars to Nr. LX. 
U. S. Coast and Geodetic Survey. Methods and 
Results. Longitudes determined by Electric 
Telegraph between 1846 and 1885. Appen- 
dix No. II. Report for 1884. 4**. 

Washing toHy 1885. 
Washington, Philosophical Society, Bulletin. 
Vol. viii. 8°. Washington, 1885. 

United States, Report of Observations of the 
Total Eclipse of the Sun, Aug. 7, 1869, made 
by parties under the general direction of 
Prof. J. H. C. Coffin. 4^. Washington, 1885. 



Very respectfully, 

ROBERT BROWN, 

Secretary of the Observatory. 
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REPORT OF DR. WALDO. 

I^SIXTH ANNUAL R.£PO&T OF THE HO&OLOGICAL BUREAU.] 

Yale College, June 20, 1886. 
To the Board of Managers : 

Gentlemen : — The present report refers to the work of the 
Horological Bureau for the year ending May 31, 1886. 

The methods adopted for the rating of timepieces will be 
found described in preceding reports. The number of time- 
pieces received from the makers for rating, as compared with 
preceding years is as follows : 



1880-81 . 


. 219 


1882-83 . 


41 


1884-85 . 


. 58 


1881-82 . 


. 53 


1883-84 . 


. 87 


1885-86 . 


. 74 



The experiments in the construction of precision clocks 
have been continued. There being no very convenient facili- 
ties for this work at the observatory building, I have, with 
your permission, erected a private laboratory at my own ex- 
pense, w^ith a well built clock room, in the rear of the residence 
at 459 Prosi>ect street. This laboratory is in working order 
and a series of experiments has been completed upon two 
precision clocks mounted'therein, with every consideration for 
stability of support, and the control of their temperature and 
atmospheric conditions. The apparatus for temperature regu- 
lation is found to be efficient, and the work now in progress is 
expected to throw some new light on the law of compensation 
for clocks with detached escapements and mercurial-steel 
pendulums. 

The time signals have been transmitted with greater uni- 
formity than in any previous year, to the watchmakers and 
railroads. 

Observations were made on the following number of nights 
each month during the year : 



June, . . 


. 8 


October, . 


. 12 


February, . 


4 


July, . . 


8 


November, 


• 5 


March, . . 


■ 5 


August, 


• 5 


December, 


. 10 


April, . . 


. 9 


September, 


. 15 


January, 


. 4 


May, . . . 


. 12 
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The threatened deficit in the finances of the Bureau, men- 
tioned in my last report, was made up by a subscription from 
the following Railroads and Watch and Clock manufac- 
turing companies toward the expense of maintaining the time 
signals and timepiece ratings for their benefit : 

The New York, New Haven & Hartford R. R. Company. 

The Housatonic R. R. Company. 

The Naugatuck R. R. Company. 

The Hartford & Connecticut Valley R. R. Company. 

The American Waltham Watch Company. 

The Elgin National Watch Company. 

The Seth Thomas Clock Company. 

The New Haven Clock Company. 

The Springfield (111.) Watch Company. 

The Hampden (Springfield, Mass.) Watch Company. 

The Rockford Watch Company. 

The prompt response which these corporations made to the 
request for their support, is a gratifying evidence of the value 
of the public services which the Bureau has maintained. 

The State Legislature, at their last session, practically refused 
to reconsider their action in repealing their appropriation to 
the Observatory for the State Time Service, and the support 
of that service, if it is to be maintained, must now devolve 
upon the railroads. The views of the Bureau upon the justice 
of such support have already been given at length in a letter 
to the Railroad Commissioners" of the State, which is pub- 
lished as an appendix to their report for the year 1886. 

The personnel of the Bureau has included, during parts of 
the year, Mr. Frederic R. Honey, of the Scientific School, and 
Mr. Edward G. Fullerton, late of the Signal Service, U. S. A. 
These gentlemen have rendered efficient service in the work of 
the year. 

Respectfully submitted, 

LEONARD WALDO, 

Astronomer in charge of the Horological Bureau, 
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REPORT OF MR. SHERMAN. 

Yale College Observatory, June 20, 1886. 
> the Board of Managers of the Observatory in Yale College : 

Gentlemen : — During the period from June i, 1885, to June 

1886, the Thermometric Bureau has been called upon to ex- 
mine six thousand three hundred and fifty-five (6,355) instru- 
lents.* 

These have included a range of comparison from —40° 
- to +300** C. Some have also been subjected to the treat- 
lent defined in last year's report, to render their indications 
able at high tempatures. 

It is with great satisfaction that the Bureau notes a decided 
ripro^ement, since the first year of its operation, in the clini- 
il thermometers of the better grades sent us by American 
iakers. 

Apart from the routine work studies have been conducted 
itending to display and eliminate the errors which adhere to 
thermometer reading on account of the individual peculiari- 
es of the observation or instrument other than those produced 
y the composition of the glass, also other studies relating to 
le thermometric standards ; but in this as in the magnetic 
ork, many unavoidable interruptions, and the pressure of 
le routine work, have combined to render no result ready for 
inouncement. 

The comparisons of rainfall at the Observatory and at the 
►cal Signal Service Station, undertaken at the request of the 
hief Signal Officer, have been continued throughout the 
jar. The results are as follows : 

*The numbers for the several years of operation of the Bureau are : — 

18S0— 1881 1946 1S83— 1884 6392 

1881—1882 4533 i884— 1885 5717 

1882— 1883 5324 1S85— 1886 6355 
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MONTHLY RAINFALL IN INCHES. 



Month. 


Observatory. 


Sisrnal Service. 


Ratio. 


June I, 1885, 


1.59 inches. 1.43 inches. 


I.I I inches. 


July, 


2.89 


2.51 


1.15 


August, 


8.38 


8.13 


1.03 


September, ^ 


0.96 


0.77 


1.25 


October. 


6.72 


5.37 


1.25 


November, 


4.74 


3.49 


1.36 


December, 


4.11 


3.31 


1.24 


January, 1886, 





3.53 


.__ 


Februar)', 





5.95 


- -- 


March, 


4.37 


3-19 


1.37 


April, 1883, 


2.73 


2.31 


1.18 


April, 1886, 


5.20 


3.21 


1.62 


May, 1885, 


2.93 


2.61 


1. 12 


May, 1886. 


3.66 


2.73 


1.34 



Or ; the Observatory has received twenty-four per cent, more 
rain than the Signal Service Station. The distance between 
the two is about a mile and a quarter. The Observatory 
gauge is on the ground, the Signal Service's gauge is on the 
very high roof of the Insurance Building. 

The Equatorial has throughout the year been applied to 
spectroscopic work. Its outfit has, by your permission, been 
increased by the usual means of producing comparison spec- 
tra, by a Rowland flat grating, 14,347 lines to the inch, and by 
the means of attaching the same. 

Announcements have been made as follows : — 

(i.) The Spectrum of Nova Andromedae, (Am. Jour. Sci., 
vol. XXX, Nov., 1885, p. 379.) Two bright lines were detected 
agreeing with two lines in the spectrum of the solar chromo- 
sphere, 1474 and 1250. This result agreed with that announced 
by Mr. Maunder of Greenwich, but was not obtained by any 
other spectroscopist. 

(2.) Bright Lines in Stellar Sjpectra, (Am. Jour. Sci., vol. 
jxx, Dec, 1885, p. 475.) A large addition was* made to the 
number of bright lines seen in the spectrum of y Cassiopeiae 
and the existence of similar appearances in the spectra of 
other stars asserted. The announcement has met with criti- 
cism. In a note addressed to the Royal Astronomical Society 
of London, and submitted herewith, I have endeavored to 
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;wer the questions raised before that Society and to show 
re fully the method of observation and the appearances 
;erved. 

3.) Note on the Spectrum of Comet C. 1886, (Am. Jour. 
., not yet published.) The comet presented to telescopic 
w a faint oval of light. By using no slit, carefully exclud- 
all foreign light and protecting the eye, there were de- 
ted more than the usual number of bands, so placed as to 
X considerable resemblance to a low temperature spectrum 
hydrocarbon. 

L study was also made upon the spectrum of Nova Orionis, 
; on account of difficulties in the way of the interpretation 
las not been published. Observations of the spectra of sun 
»ts and protuberances have also been taken, as occasion 
jred. 

t is expected to continue to employ the instrument in fol- 
ding the spectra of certain stars, and in gathering observa- 
ns of sun spots and protuberance spectra. 

Very respectfully, 

ORRAY T.. SHERMAN, 
Astronomer in charge of the Thermometric Bureau, 
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REPORT OF DR. ELKIN, 

Yale College, June 14, 1886. 
To the Board of Managers of the Yale College Observatory : 

Gentlemen ; — During the past year the work with the 
Heliometer has progressed as follows: 

Some further observations of the Pleiades have been secured 
which complete the series obtained in the previous year ; all 
the stars have now been observed on from ten to twelve 
nights, and a total of over 1600 measures of distance and 700 
of position-angle are available for discussion. The essential 
and heavy parts of the reductions are completed, and there 
remain only one or two points of detail to be disposed of 
before the definitive results may be arranged for publication. 

The principal observing work on my part, however, has 
been in connection with a scheme for determining the average 
parallax of the first magnitude stars as a first step towards the 
more comprehensive plan outlined by Dr. Gill and myself. 
What is proposed at present is to take the ten brightest stars 
in the Northern Hemisphere and observe them each from 16 
to 20 times at epochs of maximum paralactic displacement, 
using a favorably situated pair of comparison stars, in some 
cases a double pair or four stars. It will be understood that 
it is not expected that each individual resulting parallax will 
be of very great accuracy from so limited a series, but that the 
mean of the ten parallaxes will give, it is hoped, a fairly reli- 
able value for the average distance of the most brilliant stars. 
Arcturus, however, with its large proper motion, presents an 
object of especial interest, and it has been taken up in a more 
exhaustive manner with six pairs of comparison stars, five of 
which have been successfully followed up so far. The whole 
work is progressing satisfactorily, over 200 sets of measures 
having been made, and is rather more that half completed, the 
working plan extending until February, 1887. 

Since September, 1885, Mr. Asaph Hall, Jr., has been en- 
gaged in observing with the Heliometer, the object in view 
being a determination of the mass of Saturn from measures of 
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Ltan. He has secured 49 complete sets (16 pointings) and 19 
ilf sets (8 pointings) of such measures. He has also observed 
irious stars for an independent determination of the instru- 
ental constants, and has investigated the division errors of 
irt of the scale used in the observations of Titan. 
No changes of consequence have been made with the instru- 
ent ; incandescent lamps are now used for reading the circles 
' position and declination, the battery power being derived 
om three or four bichromate cells, which are easy to be cared 
►r, and seem for our purpose to offer the simplest solution of 
LC problem. 

Respectfully, 

W. L. ELKIN, 
Astronomer in charge of the Heliometer, 



Page 







ERRATA. 


5. 


line 4, 


for Osmond, read Ormond. 


5. 


" 16. 


" zonas, read Zonas. 


6, 


" 15, 


" BortfaU, read Iwrtale. 


6, 


" 33. 


after Gradmcssung, insert period. 


7, 


" II, 


for in, read im. 


7. 


" 15. 


omit am 2y Mai, 1884. 


7, 


" 17. 


** am 2S Mai, 1883. 


7. 


last line 


;, insert der, before Bessel'schen. 


8, 


line 21, 


for Kaiserlichen, read Kaiserliche. 


II, 


" II, 


" tempaiures, read Umperatures. 


12, 


" 3, 


omit inches, after last column. 


12, 


" 13. 


for 1883, read 1883. 


14, 


** 20, 


" paralactic, x^2idi parallactic. 


14. 


" 32, 


** that, read than. 


15. 


" 5. 


before part, insert the. 
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REPORT. 



Yale University, June 25, 1887. 

? t?ie President and Fellows : 

Gentlemen : — We herewith transmit to you the Report for 
e past year of the Secretary of the Observatory, and that of 
e Astronomer in charge of the Heliometer. 
The three years period for which the subscriptions had been 
ide for the support of the work with the Heliometer ex- 
red with the last calendar year. A renewal of the subscrip- 
>n has been generously granted for another period by the 
lowing ten persons, each paying one hundred dollars a 
ar : — 

An Anonymous Friend. 

Elias Loomis, Class of 1830. 

Mrs. K. Fellowes Wheeler. 

(ContinuiDK her father's subscription.) 

Cyprian S. Brainerd, Class of 1850. 

Hubert A. Newton. " ** 

Robert Brown. ** 1857. 

Henry F. Dimock, " 1863. 

Levi C. Wade, " 1866. 

George T. Bliss, " 1873. 

Edward W. Southworth, '* 1875. 

rhe Trustees of the Bache Fund of the National Academy 
Sciences granted us a second appropriation of $600 to 
ible Mr. Hall to make more complete his measurement of 
\ mass of Saturn. The work of the first year would proba- 
r have given a good determination of the planet's mass, but 
view of the importance of this constant in Physical 
tronomy it seemed desirable to continue the observations 
ough another year so as to obtain the best possible result. 
rhe expense of printing and distributing Dr. Elkin's 
jmoir upon the Pleiades, amounting to $650, has been 
rne by Professor Loomis. 
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The establishment of the Horological Bureau in 1879, was 
made with the express understanding, that the Bureau should 
be self-supporting and should under no circumstances become 
a pecuniary burden to the Observatory. The experience of 
eight years has clearly shown that as yet there is not enough 
demand for the testing of time-pieces in this country to justify 
the immediate continuance of this work. The largest number 
of watches presented in any one year to be tested has been 
219, and during the past year this number has been reduced 
nearly if not quite to zero. The Astronomer who has had 
charge of the Bureau from its first organization has resigned 
his connection with the University. The watch and clock com- 
panies have in past years generously contributed towards the 
support of the Bureau, and the Observatory should hold itself 
in readiness to respond to any indications on their part that 
the resumption of its peculiar work, the testing of time-pieces, 
is desired and will be useful to them. 

The Observatory time-service has been of very great advant- 
age to the public, and should be continued so long as its 
expense can be provided for without burden to the Univer- 
sity. Since the benefit accrues to the public throughout the 
whole State it is very proper that the State should itself bear 
the expense of it. This service will be carried on by Mr. Hall, 
the Assistant Astronomer. 

The Thermometric Bureau was under the charge of Mr. 
Sherman until his resignation in November last. We r^ret 
the loss of Mr. Sherman's services, but the work of the Bureau 
is being well and faithfully done. Previous to his departure 
Mr. Sherman had been engaged in spectroscopic studies with 
the Reed Equatorial. Some interesting results of his work 
have been published by him in the scientific journals. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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SECRETARY'S REPORT. 

Yale Observatory, June 21, 1887. 
To the Board of Managers : 

Gentlemen : — I have the honor to report that during the 
year ending June ist, 1887, the only notable improvement of 
the Observatory property permitted by our limited resources, 
has been the continuation of the grading of the sidewalk on 
the east side of Prospect street, from Highland street south- 
wards, to meet the work of the preceding year. A part of this 
— from about 350 to 650 feet south of Highland street — being 
through hard rock, remains unfinished, although most of the 
rock has been removed. Except for this distance, of about 
300 feet, the sidewalk has been graded and put in grass, and 
elm trees planted. 



The contributions to the Library of the Observatory during 
the year ending June ist, 1887, have been as follows : — 

American Meteorological Journal, vol. 3, in Prof. H. A. 

numbers. 1886-7. 8°. ^«« ^r^^r, 1886-7. Ne«rion. 
American Ephemeris and Nautical Almanac for 
the year 1889. 1886. 8"". (2 copies). 

Washington, 1886. 

Armagh. Second Catalogue of 3300 stars, for 

the Epoch 1875, from Observations made at 

the Armagh Observatory during the years 

1859 to 1883. J. L. E. Dreyer. 8°. 

Dublin^ 1886. 
Bredichin, Th. Quelques remarques concernant 
mes recherches sur les com^tes. 8*. 

Moscow y 1884. 
sur les anomalies apparentes dans la struct- 
ure de la grand com^te de 1744. 8^. 

Moscow y 1884. 
Cambridge. Harvard College Observatory, 41st 
Annual Report of the Director. 8®. 

Cambridge, 1887. 



Office of the 
American 
Ephemeris. 

The 
Observatory,. 



The Author. 



The 
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Annals of the Astronomical Observatory of 

Harvard College, vol. XVI. Observations 
of fundamental stars made with the meridian 
circle during the years 1870 to 1886. Pre- 
pared for publication under the direction of 
Joseph Winlock and Edward C. Pickering, 
by Wm. A. Rogers. 4°. Cambridge, 1886. 

Henry Draper Memorial; First Annual 

Report of the Photographic study of stellar 
spectra conducted at the Harvard College 
Observatory. Edward C. Pickering, Di- 
rector. 4**. Cambridge^ 1887. 

The Cape of Good Hope. Annals of the Royul Ob- 

Obscrvaiory. servatory. Vol. H, Part I. Observations 

of the Great Comet 1882, II. 4^ 

Results of meridian observations made at 

the Royal Observatory, during the years 
1879, ^880 and 1881, under the direction of 
David Gill. 8°. 

J. D. Dana. C6rdoba. Resultados del Observatorio Nacional 
Argentino. Juan M. Thome, Director. Vol. 
V. Observaciones del afio 1874. 4**. 

Buenos Aires, i886. 

J, D. and E. S. Resultados del Observatorio Nacional Ar- 

Dana. gentino. B. A. Gould, Director. Cat4logo 

Genera] Argentino. Vol. xiv. 4°. 

Cdrdoba, 1886. 
The Author. Davis, Wm. M. Thunder storms in New Eng- 
land in the summer of 1885. Report made 
for the New England Meteorological So- 
ciety. 8*^. Cambridge^ 1886. 
The Author. D'Engelhardt, B. Observations Astronomiques. 
Part I. 4°. Dresden, 1886. 
The Author. DoUcn, W. Stern-Ephemeriden auf das Jahr 
1887, zur Bestimmung von Zeit und Azimut 
mittelst des tragbaren Durchgangsinstru- 
ments im Verticale des Polarsterns. 8". 

St. Petersburg, 1886. 

Zeitstern-Ephemeriden auf das Jahr 1886 

fiir die Zeitbestimmung vermittelst des 
tragbaren Durchgangsinstruments im Ver- 
ticale des Polarsterns. 8**. St. Petersburg, 1886. 
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Inburgh. Astronomical Observations made at 
the Royal Observatory. Being vol. xv. for 
1878 to 1886. Containing the remainder of 
the Star Catalogue, Discussion, and Ephem- 
erisfor 1830 to 1890. C. Piazzi Smyth. 4®. 

Edinburgh, 1886, 

neva. Rapport sur le Concours pour le 
r6glage des Chronom^tres pendant Tann^e 
1885. Pr6sent6 d la Soci6t6 des Arts, le 15 
Mars 1886, par M. Em. Gautier. 8* (2 
copies). 

eenwich. Astronomical, Magnetical and Me- 
teorological Observations made at the Royal 
Observatory in the year 1884, under the di- 
rection of W. H. M. Christie. 4®. 

London, 1886. 

.vana. Observaciones Magn6ticas y Meteoro- 
16gicas del Real Colegio de Belen de la 
Compafiia de Jesus. 4°. [3 Nos., Jan. to 
Sept., 1885.] Havana, 1885. 

.verford College Observatory, Longitude of, 
by Isaac Sharpless. [Amer. Phil. Soc, 
April 6, 1883.] 8**. 

velers' Circular and Horological Review. 
Numbers to June, 1887. 4°. 

New York, 1886-87. 

velers* Journal. Numbers to July, 1886. 4°. 

Chicago, 1886. 

locsa. Berichle von dem erzbisch6flich 
Haynaldschen Observatorium iiber die das- 
elbst in den ersten fiinf Jahren ausgefiihr- 
ten Arbeiten. Carl Braun. 4°. 

Munster /. W,, 1886. 

rlsruhe. Ver6ffentlichungen der grossherzog- 
lichen Sternwarte. Zweites Heft. W. Val- 
entiner. 4°. Karlsruhe, 1886. 

Berber, Felix. Uber den Cometen 1865, 1. 8°. 

Breslau, 1887. 

ipzig. Publicationen der K. Universitats- 
Sternwarte. Heft. I. 4°. Carl Bruhns and 
H. Bruns. Leipzig, 1882. 



The 
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The Mexico. Observatorio Meteorol6gico Central. 

Observatory. fioletin del Ministcrio de Fomento de la 

Republica Mexicana. Tomo x. Folio. 

[Semi-weekly numbers to May 26, 1886]. 

The Moscow. Annales de TObservatoire. Vol. x. 

Observatory. ^ livraison. Th. Bredichin. 4^ 

Moscow^ 1884. 
The Lords Nautical Almanac and Astronomical Ephemeris 
c^reAdm?^!". for the year 1890. 8». Z^«^. 1886. 

The Author. Newton, H. A. The Meteorites, The Meteors 
and The Shooting Stars. An Address before 
the Amer. Assoc, for the Adv. of Science, at 
Buffalo, Aug., 1886. 8**. Salem, 1886. 

The Oxford, Radcliffe Observatory. Results of As- 

tronomical and Meteorological Observa- 
tions made in 1883, under the supervision 
of Edward James Stone. Vol. xii. 8°. 

Oxford, 1886. 
The Author. Pickering, Edward C. A Plan for the Exten- 
sion of Astronomical Research. 8^. 

Cambridge, 1886. 

An Investigation in Stellar Photography, 

conducted at Harvard College Observatory. 
4°. [Mem. Amer. Acad. Vol. xi.] 

Cambridge, 1886. 

- Comparison, of Maps of the Ultra Violet 

Spectrum. 8**. [Amer. Jour. Sci., vol. 
xxxii, Sept., 1886]. 

The Prague. K. K. Stern warte. Astronomische 

Observatory. Beobachtungen im Jahre 1884. Enthaltend 

Originalzeichnungen des Mondes. L. 

Weinek, Director. 4°. Prague, 1886. 

— * Magnetische und Meteorologische 

Beobachtungen im Jahre 1885. L. Weinek, 
Director. 4**. Prague, 1886. 

The Pulcowa. (Nicolai-Hauptsternwarte). Jahresb- 

Observatory. ^^j^^t. 8°. St Petersburg, 1886. 

The Rochester. Warner Observatory. History and 

Observatory. ^^^k, 1883-X886. Vol. I. 8^ (2 copies). 

Rochester, 1887. 
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Santiago. Observaciones Meteorol6gicas hec- 
has en el Observatorio Astron6inico. Jos6 
Ignacio Vergara, Director. 1882-84. 

Santiago, 1885. 

St. Petersburg, Acad6mie Imp6riale des Sci- 
ences, M6moires. VII"® S6rie, Tome xxxiv. 
4**. SL Petersburg, 1886. 

No. 2, Magnus Nyr6n. Untersuchung der 
Repsoldschen Theilung des Pulkowaer Ver- 
ticalkreises nebst Auseinandersetzung der 
angewandten Untersuchungsmethode. 
No. 3. Alexandre Shdanow. Recherches sur 
Torbite interm^diaire de la Com^te de Faye 
dans la proximity de Jupiter en 1841. 
No. 5. Hermann Struvc. tlber die Allge- 
meine Beugungsfigur in Fernr5hren. 

Socoloff, A. Sur la queue du I Type de la 
Com^te de 1858, V. 8°. Moscow, 1884. 

Tacubaya. Observatorio Astron6mico Nacional. 
Anuario para el aSo de 1887. Angel An- 
guiano. Afio vii. 12*. Mexico, 1886. 

Toronto. Canadian Institute [vol. iii, fasciculus 
4, vol. iv, fasciculi i and 2]. Proceedings, 
June and Nov., 1886, and March, 1887. 8**. 

Toronto, 1886- 1887. 

U. S. Coast and Geodetic Survey. Methods and 
Results. Magnetic dip and intensity, with 
their secular variations and Geographical 
Distribution in the United States. Appen- 
dix No. 6, Report 1885. 4^. 

Washington, 1886. 

University of Virginia, Leander McCormick 
Observatory. Vol. i, Part II. Tail of 
Comet 1882, II. 8°. 1886. 
Vol. i, Part III. Nebula of Orion. 8*. 1886. 

Washington. National Academy of Sciences. 
Report for the year 1885. 8**. 

Washington, 1886. 

Philosophical Society, Bulletin. Vol. ix. 

8*. Washington, 1887. 
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THE THERMOMETRIC BUREAU. 



This department of the Observatory has cause to regret the 
departure, in November last, of Mr. Orray T. Sherman, under 
whose conscientious attention and supervision the Bureau 
has attained its present measure of usefulness. The number 
of instruments compared during the year ending June ist, 
1887, was 6,224, or about the same as during the previous 
year. 

The improvement noted in last year's report, — both actual, 
and relative to foreign manufactures, — in the quality of instru- 
ments of American manufacture sent here for verification, 
appears to be fully maintained : — and the Observatory may 
rightly claim a large share of the credit of this improvement. 
Machinery for the more exact division of the scales seems to 
be the principal requisite — ^and that on the part of a few 
makers only, — to place them on a perfect equality with the 
best foreign manufacturers. It may now be fairly said — ^as it 
could not have been said before the institution of this Bureau — 
that the best clinical thermometers of American manufacture 
compare favorably with the best foreign manufactures, both 
in the smallness of the amount of the required corrections, 
and in their uniformity throughout the scale. Without great- 
ly increased compensation to the manufacturer, it cannot be 
expected that more than a very small percentage of the 
clinicals of even the best makers, shall indicate the true tem- 
perature, at all points of the scale, within o**.!, whereas ther- 
mometers with corrections, reliably ascertained, "large or 
systematically changing from one end of the scale to the 
other are not necessarily inferior for the most exact deter- 
minations." The very low prices to which competition has 
forced the lower grades are, of course, inconsistent with 
extreme accuracy, and account for the most of what is lacking 
when American manufactures, as a whole, are compared with 
the better grades of foreign, instruments which, almost alone, 
reach us. Too large a proportion of the clinical thermometers 
(foreign or American) sent to us for verification continue to 
come to us so soon after their manufacture that the correc- 
tions given are liable to change with a year's use. Physicians 
would obtain much more exact indications of temperature, if, 
estimating the probable annual breakage, they would provide 
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emselves with two or three years' supply of well made, well 
aduated clinicals and obtain tables of corrections only after 
e instruments were known to have attained a proper age of, 
y, one or two years. The comparatively small demand for 
inicals whose age as well as correction is certified, seems to 
iply that the Medical Profession is not yet generally awake 
the exactitude that is practicable in ascertaining body 
mperature. 

ROBERT BROWN, 

Secretary of the Observatory, 
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REPORT OF DR. ELKIN. 

Yale University, June 20, 1887. 

To the Board of Afanagers of the Observatory : 

Gentlemen : — The work in connection with the Heliometer 
since my last report has progressed as follows : 

The reductions of the measurement of the Pleiades made in 
1884 and 1885 have been completed, the work passed through 
the press, and has been distributed as Part I of Vol. I of the 
Transactions of the Observatory. The general plan and scope 
of the work have been mentioned in my previous reports, but 
it may not be out of place to recall them briefly and summarize 
the results. The measurements furnish the places of 68 stars 
of the Pleiades relative to Alcyone, or all within a radius of 
about a degree of this central star down to the magnitude 9.2 
of the Bonn charts. The final places result from the com- 
bination of the determinations by two independent methods, 
the comparison of which shows that for the stars brighter 
than ninth magnitude, at least, the systematic errors of both 
triangulations are comparatively small. A chief point of 
interest lies in the confrontation of the Yale work with the 
best results derivable from Bessel's triangulation of the group 
with the Konigsberg Heliometer, made in 1830-1840, suflS- 
ciently long ago, probably, to show the character of the 
relative motions in the cluster. These prove to be, in general, 
very small, — so small that, except for about a dozen of the 
stars compared, another half century will probably have to 
elapse before any reliable conclusion as to the precise amount 
and direction of the displacements may be found. Of those 
stars, however, where this is the case, there are six which have 
a common drift falling not very far from that which they 
should show if they did not belong to the cluster, but if this 
latter were passing over them. In other words, the apparent 
displacements of these six stars are such that when the absolute 
motion of the group as a whole — which amounts to some 7' 
since Bradley — is taken into consideration, their absolute 
motions are quite small. In this connection it is perhaps of 
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srest to note that this number, six, is about what we might 
»ect to find as not belonging to the group, since on the area 
I down to the magnitude under consideration there should 
in general some seven or eight stars. In another way the 
iparison with the K5nigsberg work is of interest, inasmuch 
it furnishes evidence as to which one of two discrepant 
ues for the screw-value of the K5nigsberg Heliometer is 
sly to be nearer the truth, a point of considerable import- 
:e in view of the numerous results which depend upon this 
ment. Finally, there is some little interest attaching to a 
nparison of the Yale results with those obtained lately at 
ris and Oxford as it discloses, I think I may venture to say, 

weakness in part of the filar micrometer for such work 
I shows the Heliometer triangulation to have not been 
iiely superfluous. 

rhe observational work during the present year has been 
ncipally the continuation of the measures for the deter- 
fiation of the mean parallax of the first magnitude stars. 
e work is nearly completed, about 350 sets in all having 
;n obtained and the only deficient series are those on 
cturus and Aldebaran, the wanting observations of which 
1 be secured it is hoped this summer and autumn. The 
ter star has been followed up with three pairs of compari- 
i stars, on account of the large discrepancy between the 
ults obtained at Pulkowa and that found by Prof Hall at 
Lshington — and I may state that given by one pair with the 
liometer here. The reductions are under way. 
rhe series of measures of Titan for the determination of the 
ss of Saturn and the satellite's orbit has been continued by 
. Hall, who has secured 27 complete and 14 half sets, mak- 
; in all with the measures of last year observations on more 
n 100 nights. Mr. Hall has made considerable progress in 

reductions. 
Ve have also made further measures of the arc in Cygnus 
1 some on that in Eridanus and a series on the Sun's 
meter at the request of Prof. Auwers. 
Respectfully, 

W. L. ELKIN, 
Astronomer in charge of the Heliometer » 
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REPORT. 



Yale University, June 25, 1888. 

To the President and Fellows of Yale University : 

Gentlemen : — We herewith present to you the Report of 
the Secretar}' of the Observatory, and that of the Astronomer 
in charge of the Heliometer. 

The time service has been maintained throughout the year 
by Mr. Hall the Assistant Astronomer. 

A telegraph line has been constructed through Division 
street to the Railroad, so that the Observatory clock is now di- 
rectly connected with the telegraph system of the railroads. 

Mr. E. M. Reed has manifested his continued interest in our 
work by purchasing from Messrs. Negus a new and first-class 
56 hour Chronometer (No. 1734), and presenting it to the Ob- 
servatory. This is a valuable and much needed addition to 
our instrumental equipment. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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SECRETARY'S REPORT. 

Yale Observatory, June 14, 1888. 

To the Board of Managers : 

Gentlemen ; — I have the honor to report that during the 
year ending June i, 1888, in closely following the spirit of 
your instructions, I have endeavored to make the labor of our 
single workman contribute as much as possible to the improve- 
ment of the appearance and market value of the property 
north of Canner street, in the hope that at an early day we 
may feel the benefit of the extension which has recently been 
taking place in the northern part of the city to the east of us. 
The improvements accomplished are : — 

1. The completion of the line of shade trees — elms — on the 
east side of Prospect street, where pits about eight feet square 
and three feet deep were excavated in the rock and filled in 
with good loam. The seams in the rock are such that it is 
judged that when the trees shall have had the good start offered 
them, they will be able to send their roots far enough for their 
continued healthy support. 

2. On the south side of Highland street, from the corner of 
Prospect street, eastward, twelve elms have been planted in 
the sidewalk, the line being interrupted, for the present, at 
points where excavation in rock would be necessary. The 
sickness of our laborer shortened the effective period for this 
work. For the rest of this line, the elms, which have now 
become scarce in our neighborhood, stand within our grounds, 
convenient to their destination, having been carefully pruned 
and root-pruned during the past two years, with this end in 
view. 

3. On the north side of Canner street, from the proposed 
extension of Hillhouse avenue to St. Ronan street, elm trees 
have been planted in the sidewalk. Preliminary to this the 
bank, ranging from two to eight feet high, and about 300 feet 
long, in the western section was cut down to a grade of two 
feet above the curb line, at the highest part and tapering to the 
ordinary grade at each end. About 100 feet, in length, of this 
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k remains to be removed for about half the breadth of the 
walk, enough having been removed to make room for the 
5S edging, six-feet wide, to the sidewalk. Of these 13 elms, 
quired pits, like those on Prospect street, to be excavated 
he rock, and filled with good loam. Incidental to this 
k the springs of water discharging into the gutter have 
1 availed of, as heretofore, as a means of transporting the 
)lus earth in this bank to the depression on the northwest 
ler of St. Ronan street, below. In this manner, at no other 
than the labor of throwing the earth down upon the 
et, in ridges parallel to the gutter, in which the running 
2r was confined, the larger portion of this bank has been 
oved. By simply planting willow cuttings thickly in the 
bottom, which catch and retain leaves and twigs, so much 
his washed earth has been deposited by the spent waters 
a low dam beyond has sufficed to retain the rest, and the 
jr has passed off comparatively clear into the drains. 

A few additional trees have been set out on the northeast 
ion of the Observatory grounds. 

le construction by the city of the sewer in Canner street, 
I Whitney avenue westward to the line of the proposed 
nsion of Hillhouse avenue, has involved a large expense 
it is an improvement of corresponding value to the 
)erty. 



Dout the middle of January the Obser^-atory received from 
ctor O. Struve, of the Observatory of Pulkowa, a list, espe- 
y calculated for this Observatory, of 90 stars w^hose occul- 
ns during and immediately before and after the total 
>se of the Moon, to take place January 28, 1888, it was 
;d we would be able to observe. Only a small number of 
ist could be observed with our eight-inch equatorial, and 
:his work preparation was made by the Secretary under 
lirection of Dr. Elkin, and with his assistance and that of 
H[all, both of these gentlemen being prevented from under- 
ig these observations by their Heliometer work. Dr. 
n prepared the reduced list and checked the positions — 
h had been calculated for the position of the Atheneum, 
le college campus, whose latitude and longitude are given 
11 the Nautical Almanacs yet issued, as those of Yale 
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Observatory. Semi-circular disks of dull black paper wer 
inserted in the focal plane of the eye-pieces to cut off all bi 
the small segment of the moon's disk, where immersion c 
emersion was to take place. Mr. W. W. Ellsworth called tt 
settings and times, and recorded the observations. Tl 
thermometer stood at —2° Fahr. The clamp and slow motio 
in declination were disordered and were disconnected, an 
the moon followed entirely by hand. Until about ii*" 40= 
G. M. T., the moon was only occasionally glimpsed throug 
thin clouds. When these cleared away the edge of the moc 
was of a bright copper red, and its light too bright for tl 
observation of the fainter stars of the list. Only foi 
observations were made, and these so unsatisfactory c 
account of the light and clouds, that it was not deeme 
worth while to communicate them to Director Struve. 



The contributions to the Library of the Obser\'atory diirir 
the year ending June i, 1888, have been as follows : 



Office of the 
American 
Ephemens. 

Prof. H. A. 
Newton. 

The 
Observatory. 



The 
Commission. 



The 
Observatory. 



The Regents. 



American Ephemeris and Nautical Almanac f( 
the year 1890. 8°. (2 copies). 

IVaskingtony 1S8 

American Meteorological Journal, Vol. IV, ; 
numbers. 1887-8. 8°. Ann Arbor^ 1887- 

Almanaque Ndutico, para el Afio 1888. Calc 
lado de Orden de la Superioridad en el Insi 
tuto y Observatorio de Marina de la Ciiidi 
de San Fernando. 8°. Madrid^ 18J5 

Para el Ano'1889. Madrid^ i8^ 

Berlin. Die Venus-Durchgange 1874 and iSJ: 
Bericht iiber die Deutschen Beobachtunge 
Im Auftrage der Commission fiir die Be 
bachtung des Venus-Durchgangs herausg 
geben von A. Auwers. IV'®' Band. E 
Heliometrischen Arbeiten zur Vorbereitui 
der Expeditionen und zur Untersuchung d 
benutzten Instrumente. 4**. Berlin^ iSi 

Blue Hill Meteorological Observatory. Resii 
of Observations in the year 1886, under t 
Direction of A. Lawrence Rotch. 4°. 

Boston y 18; 

California, University of. List of Record 
Earthquakes in California, Lower Calif* 
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nia, Oregon and Washington Territory. 
Compiled from Published Works and from 
Private Information, by Edward S. Holden. 
8°. SacramentOy 1887. 

mbridge. The Astronomical Observatory of 
Harvard College. Forty-second Annual 
Report of the Director, Edward C. Picker- 
ing. 8°. Cambridge^ 1887. 

Boyden Fund Circular No. 2. 4^. 

Cambridge^ 1887. 

—Annals of the Astronomical Observatory of 
Harvard College, vol. XIII, Pt. II, Zone 
Observations with the Transit Wedge Pho- 
tometer during the years 1882-6, under the 
Direction of Edward C. Pickering, Director. 
4°. Cambridge, 1880. 

Vol. XV, Part I. Catalogue of 12 13 

Stars observed with the Meridian Circle dur- 
ing the years 1870 to 1879, and prepared for 
Publication under the Direction of Joseph 
Winlock and Edward C. Pickering, succes- 
sive Directors, by William A. Rogers. 4°. 

Cambridge, 1886. 

Vol. XVII. The Almucantar, An 

Investigation made at the Observatory in 
1884 and 1885, by S. C. Chandler, Jr. 4^ 

Cambridge, 1887. 

Vol. XVIII, Nos. I and II. 4°. 

Cambridge, 1887. 

nabridge [England]. Annual Report of the 
Library Syndicate. 4°. Cambridge, 1887. 

riada, Meteorological Service of the Domin- 
ion of . For the year ending December 31, 

1884. By Charles Carpmael, Superintendent. 
8°. Ottawa, 1887. 

Monthly Weather Review. January 

— March, 1888. 4°. Toronto, 1888. 

icago Astronomical Society. Annual Reports 
of the Board of Directors together with the 
Report of the Director of the Dearborn 
Observatory, for 1885 and 1886 ; with Papers 
by Profs. Safford (Nebulae), Colbert (Lunar 



The 
Observatory. 



The Library. 

The 
Superintendent. 



The Director. 



The Society. 
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Apsides and Sirius), and Hough (Doubl 
Star Catalogue and Printing Chronograph 
8°. Chicago, 188; 

The Author. Dollen, W. Stern-Ephemeriden auf das Jah 
1888, zur Bestimmung von Zeit und Azimij 
mittelst des tragbaren Durchgangsinstn 
ments im Verticale des Polarsterns. 8°. 

St. Petersburg, 188; 

The Dorpat. Beobachtungen der Kaiserlichen Un: 

Observatory. versitats- Stern wart e, 17^' Band. Reducirt 

Beobachtungen am Meridiankreise vo 

Zonensternen und mittlere Oerter derselbe 

fiir 1875.0. Dr. Ludwig Schwarz. 4°. 

Dorpat, 188: 

The Author. Dreghorn, Lord. Copyright and Patents fc 

Inventions. 2 Vols. 8°. Edinburgh, 188^ 

Verities in Verses. 8°. 

London, i88i 

The Earl of Dun Echt. Observatory Circulars No. 1 23-151 

Crawford and 2?«« Echt, 1886-7-^ 

Balcarres. ^ . , . . , ^, . 

The Author. Dunsink. Astronomical Observations an( 

Researches made at the Observatory o 

Trinity College, Dublin. Sixth Part, Meai 

Places of 1012 Southern Stars and a fe\ 

others. Reduced from Observations mad 

with the Meridian Circle at Dunsink, by A 

A. Rambaut. 4°. Dublin, 188; 

The Institute. Franklin Institute. Journal, Nos. 739 to 74-^ 

8**. Philadelphia, 188; 

The Geneva. Rapport sur le Concours pour 1 

servatoiy. r6glage des Chronom^tres pendant Tanne 

1887. Pr6sent6.£l la Soci6t6 des Arts, le i 

Mars 1888, par M. Em. Gautier. 8°. 

The Greenwich. Astronomical and Magnetical ani 

Observatory. Meterological Observations made at th 

Royal Observatory in the year 1885 unde 

the direction of W. H. M. Christie. 4°. 

London, 188; 

Rates of Chronometers on Trial for pui 

chase by the Board of Admiralty at the Roya 
Observator}% Greenwich. 4°. 

London^ 1886-; 
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Assumed Mean Right Ascensions of Clock 

Stars, with the Corrections to the R. A. of 
the Nautical Almanac for 1888, January i. 
4<'. \London\ 1887. 

Numerical Lunar Theory, by Sir George 

Bidden Airy, Late Astronomer Royal. 4°. 

London^ 1886. 

Transit of Venus, 1882. Report of the 

Committee appointed by the British Govern- 
ment to superinted the arrangements, &c. 
Roy. 8°. London, 1887. 

Havana. Observaciones Magn6ticas y Meteoro- 
logicas del Real Colegio de Belen de la 
CompaSia de Jesus. 4®. [3 Nos., Oct. 1885 
to June, 1886. Havana, 1886-7. 

[ewelers* Circular and Horological Review. 
Numbers to May, 1888. 4**. NewYorkyl%^^-^^, 

LsL Plata. Anuario del Observatorio para el aiio 
1888. i6'"« Buenos Aircsy iSSj. 

i,ick Observatory Time Service ; by James E. 
Keeler. 8*. 

Madrid. Real Academia de Ciencias Exactas, 
Fisicas y Naturales. Roy. 8*. Madrid, 1887. 
Memorias, Tomo XIL Estudio Elemental 
Teorico-prdctico de las Mdquinas Dinamo- 
E16ctricas. 

Tomo XIII, Parte i*, Cuestiones Bio- 

16gico-ontog6nicas y Fisiol6gicas sobre los 
Afidios. 

Revista de Ciencias, Tomo 22, No. 4*. 

larth, A. Ephemeris for Physical Observations 
of Mars, 1888. 8°. London, 1888. 

On the Formulae for Computing the Appar- 
ent Positions of a Satellite, and for Correct- 
ing the Assumed Elements of its Orbit. 8°. 

London, 1887. 

On the Formulae for Correcting the Approx- 
imate Elements of the Orbits of Binary 
Stars. 8°. London, 1887. 

lilan. Pubblicazioni del Reale Osservatorio 
di Brera. 4°. 



The 
Observatory. 



The Lords of 
the Treasury'. 



The College. 



The Publishers. 

The 
Observatory. 

The 
Observator)^ 

The Academy. 



The Author. 



The 
Observatory. 
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The No. VI. Corrispondenza Astronomica fra 

Observatory. Giuseppe Piazzi e Barnaba Oriani. 

Mtlafty 1874. 

No. VII, Parte II. Osservazioni di Stelle 

Cadenti fatte dai Membri dell* Associazione 
Meteorica Italiana durante ranno 1871. 

Milan, 1885. 

No. XXVII. Osservazioni Meteorologiche 

Orarie ottenute da Strumenti Registratori 
durante I'anno 1882. Rilevate e calcolate 
da Celso Fornioni. Milan, 1885. 

No. XXIX. Operazioni eseg^ite nell *anno 

1 88 1, per determinare la diflferenza delle 
Longitudini fra gli Osservatori del D6pot 
G6n6ral de la Guerre A Montsouris presso 
Parigi, del Mont Gros presso Nizza, di 
Brera in Milano dai Signori Colonnello F. 
Perrier, Direttore I. Perrotin, Prof. G. 
Celoria. Resoconto delle Operazioni fatte 
da Giovanni Celoria. Milan^ 1887. 

No. XXX. Determinazione della Latitudine 

della Stazione Astronomica di Termoli 
mediante Passaggi di Stelle al Primo Verti- 
cale. Memoria di Francesco Porro. 

Milan, 18S7. 

No. XXXI. Azimut Assoluto del Segnale 

Trigonometrico del Monte Palanzone sull' 
Orizzonte di Milano, determinato nel 1882 
da Michele Rajna. Milan, 1887. 

No. XXXII. Nuova.Triangolazione della 

Cittd di Milano eseguita dall 'Ing. Francesco 
Borletti. Milan, 1887. 

The Academy. National Academy of Sciences. 8°. Vol. i. 

Washington, 1866. 
Vol. II. Washington, 1884. 

Vol. Ill, Parts I and 2. Washington, 1885-6. 

The Nautical Almanac. Report of the Superinten- 

Superintendent. ^^^^ f^j. ^j^^ y^^j. ending June 30, 1887. 

Washington, 1887. 

The Lords Nautical Almanac and Astronomical Ephemeris 

^""""of the°''^" for the year 1891, for the Meridian of the Royal 

Admiralty. Observatory at Greenwich. 8*. London, 1887. 
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Den Norske Gradmaalingskommission, Vand- 
standsobservationer. IV. Hefte. 4°. 

Christianiay 1887. 

Norwegisches Meteorologisches Institut. Jahr- 
buch fur 1885. 4°. Christiama, 1886. 

Commission der fiuropaeischen Gradmess- 

ung. Geodatische Arbeiten. Heft V. 4°. 

Christiania^ 1887. 

Oxford. Radcliffe Observatory. Results of As- 
tronomical and Meteorological Observa- 
tions made in the year 1884, under the 
superintendence of Edward James Stone. 
* Vol. XLII. 8°. Oxford, 1887. 

Peters, C. H. F. Flamsteed's Stars. "Observed 
but not existing." [National Acad, of Sci., 
Vol. Ill, loth Memoir.] 4°. 

Washington, 1885. 

Corrigenda in various Star Catalogues. 

[National Acad, of Sci., Vol. Ill, nth Me- 
moir.] 4°. Washington, 1885. 

Pickering, E. C. Observations of Variable 
Stars in 1886. [Proc. Am. Acad, of Arts 
and Sci., Vol. XXII.] 8°. Cambridge, 1887. 

Prague. K. K. Sternwarte. Magnetische und 
Meteorologische Beobachtungen im Jahre 
1886. L. Weinek, Director. 4°. Prague, i^^t, 

Puebla, Estado de . Boletin Estadistica. 

Tomo I, Num. i — 38. Folio. 

2Mragoza, 1887-8. 

Rome. Museo Copernicano ed Astronomico. 
Brevi Notizie sull 'Impianto. 8*. 

Bologna, 1887. 

Reale Academia dei Lincei. Anno cclxxviii 

(1880-81). Osservazioni Astronomiche e 
Fisiche suir Asse di Rotazione e sulla Topo- 
grafia del Pianeta Marte, fatte nella Reale 
Specola di Brera in Milano, coll' Equato- 
riale di Merz. Memoria Seconda del Socio 
G. V. Schiaparelli, (Osservazioni deir Op- 
posizione 1879-1880.) 4°. Rome, 1881. 

Anno cclxxxiii, 1885-86. Memoria 

Terza. (Opposizione 1881-1882.) Rome, 1886. 



The 
Commision. 



Royal Univer- 
sity of Norway. 

The 
Commission. 



The 
Observatory. 



The Author. 



The Author. 



The 
Observatory. 



The 
Commission. 



The Museum. 



The Academy. 
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The Tacubaya. Observatorio Astron6mico Nacional. 
Observatory. Anuario para el ano de 1888. Ingel An- 
guiano. Ano viii. 12®. Mexico^ 1887. 
Longitud del Observatorio Astron6mico Na- 
cional Mexicano porSenalestelegrdficascam- 
biad6s directamente entre St. Louis, Missouri 
(E. U. de A.) y Tacubaya. Memoria que 
escribi6 y presenta k la Secretaria de Fo- 
mento el Ingeniero Angel Anguiano, Di- 
rector. 8°. Mixico, 1886. 
The Institute. Toronto. Canadian Institute. [Vol. V, fasciculi 
I and 2.] Proceedings. October, 1887 and 
April, 1888. 8°. Toronto, 1887-8. 
Session 1886-7 being Part of Appen- 
dix to the Report of the Minister of Educa- 
tion. 8°. Toronto, 1887. 
The Academy. Vienna. Kaiserliche Akademie der Wissenschaf- 
ten. Circulars Nr. LXI— LXVI. 8°. 

Vienna, 1886-7. 



THE THERMOMETRIC BUREAU. 

Mr. Peck has continued to make the comparisons of ther- 
mometers, and has introduced appliances for expediting his 
work, while securing greater accuracy in reading. 

The general improvement noted last year in the accuracy of 
clinical thermometers received for comparison is still main- 
tained. While these are, for each maker, presumably his best 
work, it is quite probable that the entire manufacture shares 
in the improvement, so that the usefulness of the Bureau is 
not justly measured by the mere number of instruments which 
pass through our hands. In the number certified there has 
been an increase of 1012 over last year and of 844 over the 
largest previous annual number, as shown by the follow^ing 
table. 
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Instruments received for certification during the years ending 



June I, 1881, . 






1,946 


June I, 1882, 






4,533 


June I, 1883, . 






5,324 


June I, 1884, 






6,392 


June I, 1885, . 






5,717 


June I, 1886, 


. 




6,355 


June I, 1887, . 






6,224 


June I, 1888, 







7.236 


Total, . 


ROBERT BROWN, 




43,727 




Secretary of 


the 


Observatory. 
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REPORT OF DR. ELKIN. 

Yale University, June 7, 1888. 

To the Board of Managers of the Observatory : 

Gentlemen : — Since my last report the series of observations 
on the parallaxes of the ten stars of the first magnitude in the 
Northern Hemisphere has been brought to a close. It may seem 
worth while to mention in brief here the results arrived at, in 
advance of their detailed publication in our Transactions. 
They are as follows : — 







Prob. 


No. of 


No. of 


Proper 
Motion 


Sur. 


Parmllu. 


Error. 


Comp. sUrs. 


obs. 


a Tauri, 


+o.''il6 


±0.''029 


6 


64 


0.''202 


a Aurigae, 


+ 0.107 


0.047 


2 


16 


0.442 


a Orionis, 


—0.009 


0,049 


2 


16 


0.022 


a Canis minoris, 


+ 0.266 


0.047 


2 


16 


1.257 


/? Geminorum, 


+ 0.06S 


0.047 


2 


I6 


O.62S 


a Leonis, 


+ 0.093 


0.048 


4 


15 


0.255 


a Bootis, 


+ 0.01 8 


0.022 


10 


89 


2.287 


a Lyrae, 


+ ao34 


0.045 


2 


30 


0.344 


a Aquilae, 


+ 0.199 


0.047 


4 


16 


0.647 


a Cygni, 


—0.042 


0.047 


4 


16 


0.010 



The probable errors here given include an estimation of the 
probable systematic error of the measures, derived from the 
agreement of the independent results from the several pairs of 
comparison stars w^here more than one such has been employed. 
They are therefore considerably larger than those generally 
assigned to such results, which, as a rule, only take into account 
the mere casual error of observation. 

It will be seen on inspection of the table that of the ten stars 
six may be said to give indications of a measurable parallax, 
but in only two cases are the values in any degree remarkable. 
These are those for a Canis Minoris and a Aquilae, and it is 
worth while to note that they confirm closely results of former 
investigators, namely those of Auwers and Wagner on Pro- 
cyon, which gave + 0.^240 ±o.*'o29 and +o.''299 ±o.''o38 respec- 
tively, and that of W. Struve at Dorpat on Altair, which gave 
H-o.'i8i ±0.^094. On the other hand my next two largest re- 
sults, those for Aldebaran and Capella do not confirm the large 
values found by O. Struve at Pulkowa, which were 4-0. ''516 
±0.^057 and +o.''305 ±o.''o43. I^ the case of the former star 
I am, however, in close agreement with Hall at Washington, 
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who found'H- 0/102 ±0/030, and there seems to be but little doubt 
that the Pulkowa value is largely in error. There have been 
no results of any importance derived hitherto for Pollux and 
Regulus, the remaining two of the six stars where the effect of 
parallax is at all sensible. 

Of the four stars where the parallactic displacement has 
been inappreciable, Arcturus, with its large proper motion of 
over 2,' second only to that of a Centauri in all of the 200 
brightest stars down to the fourth magnitude, is especially 
noteworthy. The minuteness of the parallax is beyond doubt, 
depending as it does on five pairs of comparison stars, all in 
reasonable agreement, and it cannot be considered as seriously 
at variance with the results previously obtained by Peters and 
Johnson, +o.*i27 ±0.^073 and +0.^138 io.^'os 2 respectively, 
when their liability to systematic error is duly taken into 
account. For a Orionis and a Cygni, in view of their ex- 
tremely small proper motions, the insensibility of their paral- 
laxes is not surprising. The Yale result for a Lyrae, how- 
ever, does not fall in well with those which have been hitherto 
deduced for this star. If we commence at the epoch of W. 
Struve and neglect the earlier attempts to find the absolute 
parallax, we have the following list of values : — 

W. Struve at Dorpat, 1837-40, +0/261 iO.'o25 

Peters at Pulkowa, 1842, 0.103 0*053 

O. Struve at Pulkowa, 1851-53, 0.147 0.009 

Johnson at Oxford, 1854-55, 0.154 0.046 

Briinnow at Dublin, 1868-69, 0.212 o.oio 

Brilnnow at Dublin, 1870, 0.188 0.033 

Hall at Washington, 1880-81, 0.134 0.0055 

from which a parallax of about +0.^17 would seem well 
assured. The pair of comparison stars used here is very sym- 
metrical and so large a value would seem incompatible with 
the Heliometer measures ; I hope, however, to be able to trace 
the discordance to its source. 

In planning this work the object in view was the determina- 
tion of the average or mean parallax of the stars of the first 
magnitude, and in pursuance of this I may state that the mean 
of the 10 values above given is 

+o.'o85 ±0/015, 

to which should probably be added H- 0.^004 as the probable 
parallax of the comparison stars which are in the mean of 
about the eighth magnitude, giving 
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+0/089 ±0/015 

for th6 result sought for. I do not, however, in view of the 
wide range of distance implied by the values of the above 
table, feel at all certain that this result may be taken as a 
measure of the average distance of the stars in question, and 
at all events it must be considered only as provisional and par- 
tial until it can be combined with the result for the first magni- 
tude stars of the Southern Hemisphere, now in course of 
determination by Dr. Gill. At the same time I might draw 
attention to its near coincidence with the values derived by 
Gyld6n (o.'o84) and Peters (o.*io2) — without, however, wishing 
to lay too much stress on this agreement. 

The Heliometer is now being employed in a triangulation 
of the stars in the vicinity of the North Pole. Early in the 
year Prof. Pickering, of Harvard, applied to us to determine 
the relative places of a few stars to serve as fundamentals for 
a catalogue of the stars within 1° of the Pole by photographic 
methods. I have concluded to enlarge the plan original- 
ly laid out for this purpose, and am now observing 24 stars 
within 100' of the Pole, nearly all that are measurable with 
the Heliometer in that area. The work is well under way, but 
as a considerable portion of the months of October, November 
and December are to be devoted to the joint observation with 
Dr. Gill of the extremely favorable opposition of Iris for a 
determination of the solar parallax, it may not be completed 
before next year. 

Mr. Hall has been steadily occupied with the reduction of 
his measures on Titan, which is now approaching completion. 
In this connection he has made an extensive series of measures 
on the division errors of the parts of the scale in use therefor. 
He has also taken up for investigation of their parallaxes the 
stars 6 B. Cygni and 181 15/22 Lalande, both of which present 
especial interest. 

The series of measures of the Sun's diameter has been con- 
tinued, a special research having been undertaken on the influ- 
ence of different apertures upon the same, and upon the scale 
value. We have also made some measures of the diameter of 
Mars at its late opposition and of various double stars. 

Respectfully, 

W. L. ELKIN, 
Astronomer in charge of the Heliometer, 
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REPORT. 



Yale University, June 24, 1889. 

To the President and Fellotus of Yale University : 

Gentlemen : — We herewith present to you the Report of 
the Secretary of the Observatory, and that of the Astronomer 
in charge of the Heliometer. 

The time service has been throughout the year under the 
care of Mr. Hall the Assistant Astronomer. 

The Board expresses its sense of the loss which the Observa- 
tory suffered in the death, January 14, of one of our number, 
Jacob Campbell, Esq., of New York City. Mr. Campbell was 
one of the Trustees selected by Mr. Winchester in 1872, and upon 
the transfer of the Observatory to the College, Mr. Campbell 
was made one of the Board of Managers. Whenever his 
health and business permitted he attended the meetings of the 
Trustees and of the Board, and he was deeply interested in the 
plans and work of the Observatory. For the development of 
these he made repeated and generous donations. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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SECRETARY'S REPORT. 

Yale Observatory, June i8, 1889. 

To the Board of Managers : 

Gentlemen : — I have the honor to report that during the 
year ending June i, 1889, improvements of the Observatory 
grounds have been effected as follows : 

1. In the south sidewalk of Highland street elm trees have 
been planted, in continuation of the former year's planting, 
from Prospect street to St. Ronan street, excepting at three 
points where a little blasting will be necessary, to be done as 
the season permits. 

2. In the west sidewalk of St. Ronan street a short distance 
south of Highland street, five elm trees have been planted- 
all that the present grade of the ground would justify. Since 
the season passed for planting, the city has been doing some* 
thing toward the grading of St. Ronan street, by removing all 
the earth, down to the rock, and between curb lines, from 
that portion of the street extending about five hundred feet 
north from Canner * street, to fill that portion next south of 
Canner street. At about midway from Canner street to High- 
land street there will be a further cut, through rock, of two or 
three feet, gradually lessening in either direction for an aver- 
age distance of one hundred feet or more. St. Ronan street 
is thus opened to travel from Canner street southward to its 
intersection with Lawrence street. A fill of about 800 yards, 
is thus made necessary in the lot on the southwest comer of 
Canner and St. Ronan streets. Our side of St. Ronan street, 
northward from Canner street, will present about 900 feet of 
beautifully situated and well drained lots, in every way desir- 
able for building purposes, containing handsome well-grown 
beeches, oaks and other native forest trees, and within 500 feet 
of the Whitney Avenue street cars. The cut which the city 
has made will facilitate the extension of the line of shade 
trees in the west sidewalk, which I hope to complete in the 

*I here and in recent reports, conform to the city's official spelling of this 
name, as it is pronounced, rather than adhere, as in earlier reports, to the 
original spelling. 
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coming Fall and Spring, thus attaining the aggregate of 6,000 
feet of frontage planted with shade trees from the beginning 
in 1883. 

3. On the north side of Can ner street the sidewalk has been 
graded for the full width in that portion which required ex- 
cavation, the city taking all the earth which we could spare to 
replace that washed from the adjacent street, and to raise the 
grade of the street eastward. About 300 yards of filling will 
be required to complete this sidewalk to St. Ronan street, 
when the entire frontage will present an attractive appearance. 

4. Within the Observatory reservation a few additional 
trees have been planted in the northwest corner, and some of 
former plantings which did not thrive have been replaced. A 
limited nursery of small sugar and Norway maples, oaks, 
elms, etc., has been planted with regard to our future require- 
ments. 

The number of visitors to the Observatory has been larger 
than formerly, probably because it has been more fre- 
quently practicable than in working Observatories generally, 
to exhibit the various objects of popular interest. No record 
has been kept of such occasions, nor of the rarer, yet not in- 
frequent, calls of astronomers of note from all parts of the 
world. 

The contributions to the Library of the Observatory during 
the year ending June i, 1889, have been as follows : 

American Ephemeris and Nautical Almanac for Office of the 

the year 1891. 8^ (2 copies). Ntm! A^lmanac. 

Washington, 1888. 

American -Meteorological Journal, Vol. V, in Prof. H. A. 

numbers. 1888-9. 8°. Ann Arbor, 1888-9. Newton. 

Almanaque Ndutico, para el Ano 1890. Calcu- The 

lado de Orden de la Superioridad en el Insti- Observatory. 

tuto y Observatorio de Marina de la Cuidad 

de San Fernando. 8**. Madrid, 1888. 

Bailly, J. S. Histoire de I'Astronomie Moderne ; Prof. H. A. 

Nouvelle Edition. 3 vols. 4° jParis, 1783^ Newton. 
Histoire de 1* Astronomie Ancienne ; Seconde 

Edition. 4°. jParis, 1781. 
Histoire de TAstronomie Indienne et Orien- 

tale. 4°. I'aris, 1787. 
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The Author. Battermann, H. Untersuchungen fiber die Ge- 
stalt der Bilder und die Theorie der Messun- 
gen ausserhalb der optischen Axe von 
astronomischen Instrumenten. Mit speciel- 
ler Beriicksichtigung des Heliometers mit 
ebener Fiihrung. [Abdr. Astr. Nachr., Bd. 
1 20.] 4°. Kiel, 1889. 

Beitrstge zur astronomischen Aberrations- 

lehre. Berlin^ 1881. 

Berlin. Die Venus-Durchgange 1874 und 1882. 
Bericht iiber die Deutschen Beobachtungen. 
Im Auftrage der Commission fiir die Beo- 
bachtung des Venus-Durchgangs herausge- 
geben von A. Auwers. II**'' Band. Die 
Beobachtungen der Expeditionen von 1874. 
4**. Berlin, 1889. 

III^' Band. Die Beobachtungen der 

Expeditionen von 1882. 4*. Berlin, 1888. 

Konigl. Sternwarte. Beobachtungs-Ergeb- 

nisse, Heft No. i. Resultate aus Beobach- 
tungen von 521 Bradley'schen Sternen. Dr. 

E. Becker. 4°. Berlin, i88i. 

^ Heft No. 2. Resultate aus Beobacht- 
ungen von 670 Sternen angestellt in den 
Jahren 1885 und 1886. Dr. F. Kiistner. 4"^. 

Berlin, 1887. 

Heft No. 3. Neue Methode zur Be- 

stimmung der Aberrations — Constanta, 
nebst Untersuchungen tiber die Verander- 
lichkeit der Polhohe. Dr. F. KUstner. 4°. 

Berlin, 1888. 

Heft No. 4. Ableitung der Rectascen- 

sionen der Sterne des Fundamental -Cata- 
loges der Astronomischen Gesellschaft aus 
den von H. Romberg in den Jahren 1869- 
1873. . . angestellten Beobachtungen. Dr. 
A. Marcuse. 4°. Berlin, 1888, 

The Author. Bredichin, Th. Sur TOrigine des £toiles Fi- 
lantes. 8°. [Extrait du Bulletin de la Soc. 
Imper. des Naturalistes de Moscou. 1889. 
No. I.] Moscow, 1889. 
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Bredichin, Th. Sur TOrigine des Com^tes The Author. 
Periodiques. 8*". [Extrait du Bulletin de 
la Soc. Imp^r. des Naturalistes de Moscou. 
1889. No. 2.] Moscow, 1889. 

Boston. American Academy of Arts and Sci- The Academy, 
ences. Proceedings. New Series. Vol. XV, 
Pt. I. 8°. Boston, 1888. 

Cambridge. Annals of the Astronomical Ob- The 

servatory of Harvard College. Vol. XVIII, ^^»«^at«>'y- 
4°. Cambridge, 1888. 

No. III. Photometric Observations of Aste- 
roids. By Henry M. Parkhurst. 

No. IV. Total Eclipse of the Moon, ' 

Jan. 28, 1888. 

-No. V. Total Eclipse of the Sun, 



Aug. 29, 1886. By William H. Pickering. 

No. VI. Detection of New Nebulae 

by Photography. 

No. VII. A Photographic Determi- 

nation of the Brightness of the Stars. 1889. 

No. VIII. Index to Observations of 

Variable Stars. [1889.] 

Vol. XX, Part I. Observations of 

the Blue Hill Meteorological Observatory, 
in 1887, etc. A. Lawrence Rotch. 4*. 

Cambridge, 1889. 

-The Astronomical Observatory of Harvard 
College. Forty-third Annual Report of the 
Director, Edward C. Pickering. 8°. 

Cambridge, 1888. 

Henry Draper Memorial. Second 

Annual Report of the Photographic Study 
of Stellar Spectra. Edward C. Pickering, 
Director. 4*. Cambridge, 1888. 

Third Annual Report of the 



J 

Photographic Study of Stellar Spectra. V 

Edward C. Pickering. 4**. Cambridge, 1889. \ 

Canada, Meteorological Service of the Domin- The y 

ion of . For the year ending December 31, Superintendent. | 

1885. By Charles Carpmael, Superintendent. 1 
8"^. Ottawa, 1888. . L 
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The Director. Canada Monthly Weather Review. April, 

1888— March, 1889. 4°. Toronto, 1888-9. 

The Cape of Good Hope. Royal Observatory An- 

Observatory. ^^^^ Vol. II, Pt. II. Variation of the instru- 

mental adjustments of the Cape Transit 
Circle. By W. H. Finlay. 4^ [Zt?«^<7«, 1885 ?] 

Results of Meridian Observations 

made during the years 1882-3-4, and till 
1885, February 8, under the direction of 
David Gill, Astronomer Royal. 8*. 

London, 1887. 

The Author. Chandler, S. C. Catalogue of Variable Stars 

[Astron. Jour., Nos. 179, 180]. 4**. Lynn, 

The Society. Chapel Hill, N. C. Elisha Mitchell Scientific 

Society. JournaJ, Vol. IV, Part II. 8^. 

Raleigh, 1887. 

^Journal, Vol. V, Part I. 8°. 

Raleigh, 1888. 
The Christiania. Zonenbeobachtungen der Sterne 

zwischen 64° 50' und 70* 10' nordlicher De- 
clination auf der UniversitSts-Sternwarte 
in Christiania. C. Fearnley and H. Geel- 
muyden. 4*. Christiania, 1888. 

The Author. Dollen, W. ' Stem-Ephemeriden auf das Jahr 
The Earl of 18^9. 8^ St, Petersburg, 1888. 

Crawford and Dun Echt. Observatory Circulars No. 156-170. 
Balcarres. Dun Echt, 1888-9. 

The Author. Edinburgh. Report on the Royal Observatory, 
and the Edinburgh Equatorial in 1887. C. 
Piazzi Smyth. 4°. {Edinburgh^ 1888. 

The Greenwich. Royal Observatory. Astronom- 

Observatory. ical and Magnetical and Meteorological 

Observations made in the year 1886 under 
the direction of W. H. M. Christie. 4°. 

London, 1888. 

' Rates of Chronometers on Trial for 

purchase by the Board of Admiralty. 4®. 

London, 1888. 

Report of the Astronomer Royal to 

the Board of Visitors of the Royal Observa- 
tory, Greenwich, read at the Annual Visita- 
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tion of the Royal Observatory, 1888, June 2. 

4^ London, 1888. 

Greenwich Assumed Mean Right Ascen- The 

sions of Clock Stars, with the corrections Observatory. 

to the R. A. of the Nautical Almanac for 

1889, January i. \L<mdon\ 1888. 

Havana. Observationes Magn6ticas y Meteoro- The College. 

logicas del Real Colegio de Belen de la 

Compania de Jesus. 4*. [3 Nos., July, 1886, 

to June, 1887.] Havana, 1888-9. 

Hong Kong. Observations made at the Ob- The 

servatory in the year 1887, by W. Doberck, Observatory. 

Director. 4°. Hong Kong, i888. 

de Humboldt, A. Voyage de Humboldt et Bon- Prof. 

pland, quatrieme partie. Astronomie. Re- H. A. Newton. 

ceuil d'Observations Astronomiques. 2 vols., 

folio. Paris, i8io. 

Hutchins, C. C, and Daniel Edward Owen. An The Authors. 

Account of a new Thermograph, and of 

some Measures of Lunar Radiation. [Proc. 

Am. Acad. Arts and Sci. Vol. XXIV.J 8^. 

{Boston, 1889.] 
Jewelers* Circular and Horological Review, xhe Publishers. 

June, 1888-May, 1889. Vol. XIX, No. 5, to 

Vol. XX, No. 4. 4''. New York, 1888. 

Kiel. Publicationen der Sternwarte. Das ^qui- ^, 

noctium fiir 1860.0. Abgeleitet aus den von observatory. 

Dr. C. T. Pape . . in den Jahren 1859-62 

angestellten Sonnenbeobachtungen. Dr. E. 

Lamp. 4*. Kiel, 1882. 
Untersuchungen iiber das Cometen- 

system, 1843 I, 1880 I und 1882 II. i Theil. 

Der grosse September Comet 1882 II. Dr. 

Heinrich Kreutz. 4*. Kiel, 1888. 

de La Lande, J. Astronomie, Seconde edition, Prof. 

3 vols. 4°. Paris, 1771. ". A. Newton. 

M. Loewy. Notice sur la vie et les travaux de The Author. 

M. Oppolzer. 8° [Extr. du Bulletin Astro- 

nomique, Janvier 1887]. Paris [i887]' 

Madras. Results of the Observations of the Dr. W. L. Elkin. 

Fixed Stars . . at the Government Observa- 
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tory, Madras, in the years 1862, 3 and 4 
Norman Robert Pogson. 4**. Madras^ 1887. 

Dr. W.L. Elkin. Madras in the years 1865, 6 and 7. 4**. 

Madras, i888- 

Marth, A. Ephemerides of the Satellites of Sat- 

urn and Neptune, 1888-9 [Reprint from Mo. 
Not. R. A. S. Vol. XLVIII, No. 9]. 

* London^ 1888. 

Ephemeris for Physical Observations of the 

Moon, 1889. Ephemerides of the Satellites 
of Saturn, 1888-9 (continued). [Reprints 
from Mo. Not. R. A. S. Vol. XLIX, No. i.] 

London, i888. 

Ephemeris for Physical Observations of 

Jupiter 1889. 8° [Reprint from Mo. Not. < 
R. A. S. Vol. XLIX, No. 2]. \London\ 1888. 

Ephemeris for Physical Observations of the 

Moon. Ephemeris of the Satellites of Ura- 
nus 1889. [Reprint from Mo. Not. R. A. S. 
Vol. XLIX, No. 3.] {London^ 1889. 

The Publishers. Medical and Surgical Journal. August, 1888- 
May, 1889. Vol. XXVIII, Nos. i-io. 8^ 

Buffalo, 1888. 
The Mexico. Observatorio Meteorol6gico-Magnetico 

Observatory. Central. Boletin Mensual. Tomo I, N6m. 

i-S, January-May, 1888. 4**. Mexico, 1888. 
Prof. Mendosa Rios, J. A complete collection of 
H. A. Newton. Tables for Navigation and Nautical Astron- 

omy. 4°. London, 1805. 

The Milan. Pubblicazioni del Reale Osservatorio 

Observatory. di Brera. 4°. 

No. XXXIII. Stelle Doppie. Serie Prima, 
Comprendente le Misure di 465 Sistemi. . . 
negli anni 1875-1885. G. V. Schiaparelli- 
4°. Milan, 1888 

No. XXXIV. Sulla Distribuzione 

Apparente delle Stelle visibili ad Occhio 
nudo. G. V. Schiaparelli. 4®. Milan, 1889. 

'Montsouris. Observatoire Municipal. Annu- 

aire pour Tan 1888. 12°. Paris, 1888. 
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Moscow. Annales de TObservatoire. 2™« S6rie. The 

Vol. I. 2«« livraison. Th. Bredichin. 4°. Observatory. 

MoscaWy 1888. 

H. A. Newton. Upon the relation which the The Author, 
former orbits of those Meteorites that are in 
our collections, and that were seen to fall, 
had to the Earth's Orbit. [Reprint from 
Am. Jour. Sci. Vol. XXXVI, No. 211, July, 
1 888.] \Ntw Haven] 1888. 

Padua. Atti e Memorie della R. Accademia The Academy, 
di Scienze, Lettere ed Arti. 8°. Anno 
CCLXXXVI (1884-85), Nuova Serie. Vol. I. 

Padova^ 1885. 

Anno. CCLXXX VII (1885-6), Nuova 

Serie. Vol. II. Padava, 1886. 

Anno. CCLXXXVIII (1886-7), Nu- 

ova Serie. Vol. III. Padova, 1887. 

Paris. Connaissance des Temps. Pour Tan The Bureau of 
1889. 8**. Paris, 1887. Longitudes. 

Pour Tan 1890. 8°. Parts, 1888. 

Extrait A Tusage des "ficoles d'Hydro- 

graphie et des Marins du Commerce pour 



ran 1889. 8°.. 

Pour Tan 1890. 

-Annuaire pour Tan 1888. 
-Pour Tan 1889. 



Paris, 1887. 
8°. PaHs, 1888. 

12°. Paris [\^%^\ 
2°. 7'aw[i888]. 
-fiphemerides des £toiles de Culmination 
Lunaire et de Longitude pour 1888. M. 
Loewy. 4°. Paris, 1887. 

Pour 1889. 4°. Paris, 1888. 

-Enquetes et Documents relatifs 4 TEnseigne- 
ment Sup^rieur. XXIV. Rapport sur les 
Observatoires Astronomiques de province. 
M. Loewy. 8*. Paris, 1887. 

-Academic des Sciences. £tude de la flexion 
horizontale de la lunette du Cercle Meridien 
Bischoffsheim de I'Observatoire de Paris. 
MM. Loewy, Leveau et Henri Renan. 4°. 
[Extr. des Comptes Rendus. Tome CIV, 
17 Janvier 1887.] Paris [1887]. 
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The Bureau of Paris Nouvelles Mdthodes pour la d6ter- 

ngitu es. mination de la constante de Taberration. 

M. Loewy. 4*. [Extr. des Comptes Ren- 
dus. Tome CIV and CV.] Paris, 1887. 

-Theories Nouvelles de T^quatorial 



Coud6 et des £quatoriaux en g6n6ral. M. 
Loewy and M. Puiseux. [Extrait des C. R, 
Tome CVI.] 4''. PaHs, 1888. 

The Society. Prague. Konigl. bohmische Gesellschaft der 
Wissenschaften. Jahresbericht, 1887. 8°. 

Prague, 1887. 

Sitzungsberichte. Mathematisch- 

naturwissenschaftliche Classe. Jahrgang 
1886. 8''. Prague, 1887. 

Jahrgang 1887. 8''. 

Prague, 1888. 



Abhandlungen der Mathematisch- 

naturwissenschaftlichen Classe vom Jahre 
1885-1886. VII Folge, I Band. 4^ 

Prague, 1886. 

The K. K. Sternwarte. Magnetische und Meteor- 

serva or}'. ologische Beobachtungen im Jahre 1887. 

L. Weinek, Director. 4**. Prague, 1888. 

The Puebla, Estado de — . Boletin Estadistica. Tomo 

Commission. j^ j^^^ ^^^^ j^^^^ ^l, N6m. 1-3. Folio. 

Zaragoza, 1888. 
The Pulcova : Observatoire Central Nicolas. Beo- 

Obiervatory. bachtungen der Saturns-trabanten. Erste 

Abtheilung : Beobachtungen am i5-Z611i- 
gen Refractor. Hermann Struve. Supple- 
ment I aux Observations de Poulkova. 4°. 

SL Petersburg, 1888. 

Observations de Poulkova. Vol. 

XIV. Deduction des Declinaisons Moy- 
ennes du Catalogue des £toiles Principales 
pour 1865.0. M. Nyr^n. 4°. 

St, Petersburg, 1888 

The Nicolai - Haupt sternwarte. Jahresbericht. 

Observatory. go ^^ Petersburg, 1887. 

The Academy. Rome. Reale Accademia dei Lincei. (Anno 
CCLXXX 1882-83) Misure Micrometriche 
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di Stelle Doppie e Multiple fatte negli Anni 
1852-1878 dal Barone Ercole Dembowski. 
Vol. I, Contenente le Osservazioni fatte a 
Napoli e le Serie Minori osservate a Galla- 
rate. 4®. Eomey 1883. 

Rome (Anno CCLXXX, 1883-4.) Vol. II, The Academy. 

Contenente le Osservazioni fatte a Galla- 
rate sopra le Stelle del Catalogo di Dorpat 
e delle Appendici di W. Stnive. 4°. 

jRome, 1884. 

Rugby. Report on the Temple Observatory for 
the year ending 1888. 8°. [I^ugby 1889]. 

St. Petersburg, Acad^mie Imp^riale des Sci- The Academy. 
ences. M^moires. VII™® Serie, Tome 
XXXI V. 4''. St. Petersburg, 1886. 

No. 8. O. Backlund. Comet Encke 1865- 
1885. 

No. 12. Paul Harzer. Unter- 

suchungen iiber einen speciellen Fall des 
Problems der drei Korper. 

Tome XXXV, No. 3. Lud- 

wig Struve, Bestimmrung der Constante 
der Praecession und der eigenen Bewegung 
des Sonnensystems. 1887. 

Neue Reduction der Bradley'schen 

Beobachtungen aus den Jahren 1750 bis 1762. 
Arthur Auwers. 4°. St. Petersburg. 

2***" Band. Die Reduction der einzelnen 
Beobachtungen am Passagen - Instrument 
und am neuen Quadranten enthaltend. 1882. 

3*®' Band. Den Stern-Catalog fiir 

1755 und seine Vergleichung mit neuen 
Bestimmungen enthaltend. 1888. 

Schumann, Richard. Ueber den Gang der Pen- The Author, 
deluhr F. Dencker XII. [Berichte der K. 
SsCchs. Gesellschaft der Wissenschaften. 
Math.-Phys. ClasseJ. 8°. {J^ipztg'] 1888. ' 

Searle, Arthur. Atmospheric Economy of Solar The Author. 
Radiation [Reprint Proc. Am. Acad, of Arts 
and Sci.]. 8°. Boston, 1888. 
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The Smithsonian Institution. Additions and Cor- 

rections to the List of Foreign Correspond- 
ents, to July, 1888. By Geo. H. Boehmer. 
8°. Washington, 1888. 

Systematic Arrangement of the List 

of Foreign Correspondents, July, 1888, by 

Geo. H. Boehmer. 8**. Washington, 1888. 

The Tacubaya. Observatorio Astron6mico Nacional. 

Anuario para el ano de 1889. Angel An- 

guiano. Aiio IX. 12°. Mexico, 1888. 

The Tokyo. Imperial University. Calendar for the 

University. ^^^^ 1888-89. 8°- Tokyo, 1888. 

The Toronto. Canadian Institute. Proceedings. 

Institute. y^j yi go Toronto, 1888-9. 

The Academy. Vienna. Kaiserliche Akademie der Wissenschaf- 
ten. Circulars Nr. LXVII, LXVIII. 8°. 

Vienna, 1888-9. 
The Publicationen der v. Kuffnerschen Stern- 

Observatory. ^^^^ .^ ^.^^ (Ottakring). Norbert Herz. 

4°. Vienna, 1889. 

The Academy. Washington. National Academy of Sciences. 
Memoirs. 8°. Vol. IV, Part I. 

Washington, 1869. 

The Philosophical Society Bulletin. Vol. X, 

°^*® ^' 1887, with Index to the first Ten Volumes. 

8°. Washington, 1888. 

U. S. Fiftieth Congress [2d Session]. Official 

Government. Congressional Directory. W. H. Michael. 

2d Edition. Corrected to January 25, 1889. 
8°. Washington, 1889. 

U. S. War ' Register, January i, 1889. Washington, 1889. 

Department. Williamstown. Hopkins Observatory of Will- 
Observatory, iams College. The Development of Astron- 
omy in the United States. A Discourse 
read June 25, 1888, to commemorate the 
50th Anniversary of the Dedication of the 
Observatory. Truman Henry Safford. 8**. 

Williamstown, 1888. 

Williams College Catalogue of North 

Polar Stars. R. A. for 1885.0. Truman 
Henry Safford. 4°. Williamstown, 1888. 
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In addition to the foregoing gifts to the Library, we have 
received as follows : 

From Messrs. Sardy, Coles & Co., New York City, agents 
for the patentees and makers, one gilt " Immisch ** registering 
clinical thermometer, illustrating the method of construction 
and action. 

From the Lick Observatory, a glass positive of the solar 
eclipse of January i, 1889, taken by Prof. Barnard, which 
beautifully exhibits the equatorial bands and polar radiations 
of the corona. This desirable acquisition came to us through 
Dr. Elkin upon his return from California. 



THE THERMOMETRIC BUREAU. 



The comparison of thermometers has continued to be made 
by Mr. C. B. Peck. The number received for verification 
during the year ending June i, 1889, was 7,475, being 249 in 
excess of the preceding, our maximum, year. 

It is perhaps well to call public attention to the fact, not 
new, but continually overlooked, that the most accurate 
thermometers may be made to give false testimony, by misin- 
terpretation of their language. 

Although every certificate issued from this Observatory, for 
other than clinical thermometers, contains a statement of the 
only conditions under which the correction therein given can be 
truthfully applied, we are continually called upon to explain, 
especially in the case of high temperature thermometers, that 
when only the bulb is immersed in a liquid of high temper- 
ature, the indicated temperature is too low by an amount de- 
pending upon the number of degrees of the mercury in the 
cooler stem and the difference between the temperatures of 
the bulb and stem. We have been called upon to show fre- !| 

quently that this error, which is independent of any correc- 
tion due to the thermometer, may be as much as 8* or 9* in 
the case of high temperature oils, as their temperatures are 
generally measured. A simple remedy for this indefiniteness 
of measurement would seem to be a special form of thermom- 
eter in which nearly all the mercury should be immersed. As 
a result of considerable correspondence with parties interested 
in the accuracy of measurements of this sort, it was suggested 



Digitized by 



Google 



i6 

that this Observatory should be represented at a convention 
held last January, but as it did not appear that the expense to 
the Observatory would be covered by the compensation likely 
to be received from this class of work, and the funds were 
wanting to enable us otherwise to render this public service, 
no encouragement was given to tender the proposed official 
invitation. 

Of the same nature is the correction of possibly o.^i to be 
applied to clinical thermometers of the " Indestructible Index" 
form, when the detached column of mercury constituting the 
index is quite long (expressed in degrees) and is read after re- 
moval to a much cooler atmosphere. Our comparisons require 
us to take precaution on this account in the colder days of win- 
ter; but any notice of the matter or instructions on the precau- 
tions to be taken in using these instruments have been deferred 
until a new edition of our circular of instructions and condi- 
tions should appear to be called for, and this the more readily 
because the probable error on this account does not exceed 
the probable error of reading. 

Very respectfully, 

ROBERT BROWN, 

Secretary of the Observatory, 
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REPORT OF DR. ELKIN. 

Yale Observatory, June lo, 1889. 

To the Board of Managers of the Observatory : 

Gentlemen : — During the summer months of 1888 I com- 
pleted the measures with the Heliometer for the triangulation 
of the region near the North Pole. The reductions of these 
measures are well advanced, but as the final adjustment in- 
volves the determination of the 48 coordinates of the 24 stars 
from 144 of their observed intermutual distances, it may re- 
quire some considerable time yet. 

In October we commenced the series of observations on the 
minor planet Iris in conjunction with the observatories at the 
Cape and at Leipzig. The autumn months were unfortunately 
by no means as favorable as usual and we only secured meas- 
ures on 34 of the 65 planned nights. We undertook at the 
same time a further series for the diurnal parallax of the planet 
and the following table shows the total amount of observa- 
tions obtained, each set consisting of 16 pointings : 

Elkin : Eastern Observations : 2>(i Sets on 29 Nights. 

Western " 23 " " 10 

Hall: Eastern " 31 " " 17 

Western " 28 " " 18 

We have undertaken here the discussion of the whole series 
of measures, and have made some progress in comparing the 
meridian observations of the planet and comparison stars, as 
well as in the reduction of the Leipzig and Yale Heliometer 
measures, the former having been kindly forwarded in all de- 
tail by Prof. Bruns. 

We are now commencing a similar series on the planet Vic- 
toria to continue through until September and a third series 
on Sappho is to occupy us in September and October. As in 
addition to the Heliometers used for Iris, those at Bamberg and 
Gottingen will probably cooperate this year, the three series 
together will doubtless furnish a very accurate value of the 
Solar Parallax. 

The Heliometer has also been employed in some supplemen- 
tary series on the parallaxes of the Northern brighter stars. 
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Mr. Hall having taken up Procyon and a Aquilae and myself 
Vega and a Leonis. 

During the winter Mr. Hall completed the reductions of his 
work on the orbit of Titan, the results of which are in very 
satisfactory agreement with those of Bessel and Hermann 
Struve. The value found for the mass of Saturn is i : 3500.5 of 
the Solar mass, Bessel's revised value being i: 3502.5 and 
Struve's i: 3498. 

I myself spent the winter months in the West, observing 
the total solar Eclipse of Jan. i, 1889, at Winnemucca, Nevada, 
under very favorable circumstances. I used the finder of the 
Heliometer for a general view of the Corona, and wiih the 
low power and large field of about 4° I could trace the equa- 
torial streamers to a distance of about loo' on either side 
from the limb. I devoted a part of the time near the beginning 
and end of totality to a careful scrutiny of a small portion of 
the outer rays of the corona with a view of detecting any pos- 
sible rapid changes in the same, but during the 90 seconds of 
observation and in the portion I looked at, nothing of this 
nature occurred. I also had the good fortune to enjoy fine 
weather during a visit to the Lick Observatory, where by the 
courtesy of Prof. Holden and his staff, I had unlimited oppor- 
tunities for forming a very high estimate of the powers of 
their magnificent 36 inch refractor, both for purely visual and 
for photographic purposes. In particular, I was enabled to do 
some measuring with the measuring engine of the Observatory, 
on some photographic plates of the Pleiades, most kindly taken 
especially for me with the large telescope. The comparison 
of the results with the star-places derived with the Heliometer 
at Yale afforded a most satisfactory proof of the accuracy of 
these latter, and of the immense possibilities of the photo- 
graphic methods for micrometric work. I may add that in a 
paper sent to Dr. Gould for publication in the Astronomical 
Journal, where I have compared the results derived by him 
from Mr. Rutherfurd's Pleiades photographs with the Helio- 
meter work, the extremely high accuracy attainable by photog- 
raphy is also very apparent. 

Respectfully, 

W. L. ELKIN, 

Astronomer in charge of the Heliometer. 
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REPORT. 

Yale University, June 23, 1890. 
To the President and Fellows of Yale University : 

Gentlemen ; — The Board of Managers herewith transmit 
the reports of Mr. Brown the secretary of the Observatory, 
and of Dr. Elkin, the Astronomer in charge of the Heliometer. 
The time service was in charge of Dr. Hall until he left us to 
accept a position in the Observatory at Washington. Since 
that time the clocks and the time signals have been under the 
care, first of Mr. John Whitmore, and later of Mr. B. W. 
McFarland. 

Two members of the Board have died during the year, Pro- 
fessors Elias Loomis, and Chester S. Lyman. The Board de- 
sires to express its deep sense of the value of the services which 
these two men have rendered to the Observatory and to science, 
and of our loss by their removal from us. They were selected 
by Mr. Winchester to be Trustees of the institution at its first 
inception. He relied upon them for advice and assistance in 
giving wise direction to his generous designs for the advance 
of the Science of Astronomy. During eighteen years they 
have attended the meetings of the Trustees and of the Board, 
and by their counsel and labors have done what they could to 
build up the Observatory, and make it efl&cient. Professor 
Loomis moreover has shown his enduring interest in the 
Observatory by making it by will the recipient of his large 
fortune. After making liberal provision for his two sons he 
has g^ven the remainder of his estate to form a Loomis Fund the 
income of which is to provide for the payment of the salaries 
of observers and computers in the Observatory, and for the 
expenses of publication of astronomical memoirs. The dis- 
tinguished scientific work of his life will thus, we may trust, 
be continued through the future centuries of years. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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SECRETARY'S REPORT. 

Yale Observatory, June i8, 1890. 
To the Board of Managers : 

Gentlemen : — I have the honor to report that during the 
year ending June i, 1890, the improvements of the Observa- 
tory grounds have progressed as follows : 

1. The line of shade trees (elms) on our Highland street 
frontage has been completed. 

2. Nineteen additional elms have been placed in the west 
sidewalk of St. Ronan street between Canner and Highland 
streets, leaving three required to complete that frontage when 
the grading is completed. 

3. Considerable progress has been made in grading the west 
sidewalk of St. Ronan street, at which we are still at work. 
A large portion of the frontage on the east side, opposite our 
tract, has recently been sold, on which a handsome dwelling is 
now in process of construction, and others are contemplated, 
to be erected during the next year or the following. 

4. Fence posts have been set on Highland, St. Ronan, and 
that part of Canner street where they were lacking, except 
near St. Ronan street, where further grading is first required. 
A few remain to be set on Prospect street, where hard rock 
requires blasting, and this shall be done as opportunity 
oflfers. 

5. Within the Observatory lot, twenty-six young Norway 
spruces, contributed by Dr. Elkin, have been planted, here and 
there, with regard to future effect. 

6. A few flowering and ornamental shrubs have been planted 
near the Observatory — all that could be done in this way with 
our small force, without delaying more important improve- 
ments. 

At the death of Prof. Elias Loomis, by his will, the Observa- 
tory came into possession of a very fine portrait of himself by 
Mrs. H. A. Loop, painted in 1882, which will hang, for the 
present, in the office of the Observatory. As a gift from Mr. 
Henry B. Loomis and otherwise the Observatory possesses 
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valuable mementoes of Prof. Loomis : 
The three thermometers long used by him : 

B. Pike & Son, New York, Meteorological — with extra 

long bulb. 
L. Casella, "verified" Maximum No. 2495. 
L. Casella, "verified" Minimum No. 1791. 
The writing desk at which his later work was done, and 

some of his book cases. 
Before his death Professor Loomis had ordered that shelves 
be constructed at his expense for his books at the Observatory, 
which order had been partially complied with. Of his library 
bequeathed to the Observatory, after selections for the Univer- 
sity Library, there has come to us the equivalent of 1900 vol- 
umes — estimating miscellaneous pamphlets, maps, etc., at the 
average thickness of books of the corresponding fold. Of 
the scientific serials many are complete ; many lack a few 
volumes, and may be said to be nearly complete ; and some, 
lacking more may be classed as incomplete, while the pro- 
portion in our possession of volumes issued is nevertheless 
quite considerable. It has not been practicable to make a full 
catalogue of this valuable bequest, but the following titles 
indicate, in a measure, its general character. 

SERIALS. 

American Journal of Science and Arts. 

Transactions and Proceedings of the American Academy. 

Transactions and Proceedings of the American Philosoph- 
ical Society. 

Memoirs and Monthly Notices of the Royal Astronomical 
Society. 

Astronomische Nachrichten. 

Philosophical Transactions of the Royal Society, London, 
1801-56. 

Transactions of the Cambridge Philosophical Society. Vols. 
I to XL 

Reports of the British Association for the Advancement of 
Science. 

Greenwich Observations (incomplete). 

American Journal of Mathematics. 

Proceedings of the American Association for the Advance- 
ment of Science. 

Mitchell's Sidereal Messenger. 
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Berliner Jahrbuch (incomplete). 
Science. 

Smithsonian Institution Reports. 

Annals of Philosophy and Philosophical Magazine (incom- 
plete). 

Annales' de TObservatoire Physique Central de Russie — 
1854-64. 

Wolf's Vierteljahrsschrift. 

Reports of the U. S. Chief Signal Officer. 

Reports of the U. S. Chief of Engineers. 

Gould's Astronomical Journal. 

Nature. 

Nautical Almanac (Greenwich). 

American Ephemeris and Nautical Almanac. 

Philosophical Society, Glasgow (incomplete). 

Dun Echt Obser\''atory Publications. 

Memoirs of the Connecticut Academy. 

Leiden Observatory — Annalen. 

Albany Institute — Transactions. 

Meteorological Publications — Deutsche Seewarte, Hamburg. 

St. Petersburg Observatory. 

Oficina Meteorol6gica Argentina, Buenos Aires. 

K. K. Central Anstalt, Vienna. 

Government of India — Calcutta and Bombay. 

British Government — Home and Colonial. 

Carlo Alberto College, Moncalieri. 

Norwegisches Meteorologisches Institut, Christiania. 

Quarterly Journal of the Royal Meteorological Society, 
London. 

Oesterreichische Gesellschaft, Zeitschrift. Vienna, 

U. S. Weather Maps, bound and unbound. 

y. S. International Weather Maps. 

Symons's Meteorological Magazine. 

Scottish Meteorological Society. 

Tokio Daigaku. 

BOOKS. 

Bowditch LaPlace — Mecanique Celeste. 
Pingr^ — Cometographie. 
Montucla — Histoire des Math6matiques. 
Sir J. Herschel — Cape Results. 
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Vega— Thesaurus Logarithmorum Completus. 

British Association Catalogue. 

Markree Catalogue. 

Glasgow Catalogue. 

Struve — Mensurae Micrometricae. 

Halma-Ptol6m6e — Almageste. 

Beer und Madler. Der Mond. 

LaLande— Bibliographie Astronomique. 

Comte — Philosophie Positive. 

Fourier — Th^orie de la Chaleur. 

Watson — Theoretical Astronomy. 

Bayer — Uranometria. 

Vince — Astronomy. 

Pearson — Astronomy. 

Gehler — Physikalisches Worterbuch. 

Bessel — Astronomische Untersuchungen. 

Gauss — Theoria Motus. 

The ordinary contributions to the Library, by donation and 
exchange, during the year, have been as follows : 



Prof. H. A. 
Newton. 



The Author. 



Ann Arbor. American Meteorological Journal, 
Vol. VI, May, 1889-April, 1890. 8°. 

Ann Arbor y 1889-90. 

H. G. van de Sande Bakhuyzen. Beschreibung 
eines Apparats zur Bestimmung des abso- 
luten pers5nlichen Fehlers bei Durchgangs- 
beobachtungen nebst Mittheilung der damit 
erhaltenen Resultate. 4°. TA^ Ifague [iSSg], 

— et Bassot. Determination de la DiflF6rence 
de Longitude entre Leyde et Paris. 4**. 

PariSy 1889. 

W. Beebe and A. W. Phillips. The Orbit of The Authors, 
Swift's Comet 1880, V; determined by Gibbs' 
Vector Method [Astr. Jour., Nos. 207-8]. 4°. 

Cambridge [1889]. 

Berkeley. Annual Report of the Secretary to 
the Board of Regents of the University of 
California, for the year ending June 30, 1889. 
8®. Sacramento^ 1889. 



H. G. van de 

Sande 
Bakhuyzen. 



The 
University. 
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Smithsonian Frank H. Bigelow. The Solar Corona, dis- 
cussed by Spherical Harmonics. 4°. 

Washington^ 1889. 
The Academy. Bologna. R. Accademia delle Scienze dell' In- 

stituto di . Memorie, Serie IV, Tomo 

VIII. 4°. Bologna, 1888. 
Tomo IX. 4". Bologna, 1889, 



Note sur les derniers progr^s dc la 

question de Theure universelle. 8°. 

Bologna, 1888. 
Boston. American Academy of Arts and Sci- 
ences. Proceedings. New Series. Vol. XV, 
Pt. II. 8^ Boston, 1888. 
The Publishers. Buffalo. Medical and Surgical Journal. June, 
1889-May, 1890. 8*. Buffalo, 1889-90. 
The Cambridge, England. Thirty-fifth Annual Re- 
University, port of the Library Syndicate. 4**. 

Cambridge, 1889. 

The Mass. Harvard College Observatory An- 

Observatory. ^^^^ ^o 

Vol. XVII, No. IX. Meridian Circle Ob- 
servations of Close Polar Stars. 

No. X. Meridian Circle Observa- 
tions of Stars near the South Pole. 

Cambridge, 1890. 
Vol. XIX, Part I. Meteorolog- 
ical Observations 1840-88. 

Cambridge, 1889. 
-Vol. XX, Part II. Observations 



at the Blue Hill Meteorological Observa- 
tory in 1888. Cambridge, 1889. 
-Vol. XXI, Part I. Observations 



of the New England Meteorological Soci- 
ety in the year 1888. Cambridge, 1889. 

Vol. XXII. Meteorological Ob- 
servations made on the Summit of Pike's 
Peak, Colorado, January, 1874, to June, 1888, 
under the direction of the Chief Signal Offi- 
cer, U. S. A. Cambridge, 1889. 

A Large Photographic Telescope. 4**. 

Cambridge, 1888. 
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Cambridge, Mass. The Bruce Photographic 
Telescope. 4°. Cambridge^ 1889. 

— Henry Draper Memorial. Fourth An- 
nual Report of the Photographic Study 
of Stellar Spectra. 4°. Cambridge^ 1890. 

Forty-fourth Annual Report of the 

Director. 8°. Cambridge, 1890. 

Bulletin No. 62 of the New England 

Meteorological Society. 4°. Cambridge, 1889. 

Chapel Hill. Journal of the Elisha Mitchell 
Scientific Society. Vol. VI, Parts i and 2. 
8°. Raleigh, N. C, 1889-90. 

Albert E. Church. Elements of Descriptive Ge- 
ometry with its Application to Spherical 
Projections. 8°. New York, 1864. 

Charles Davies. Treatise on Shades and Shadows 
and Linear Perspective. 8°. New York, 1859. 

R. Dedekind. Vorlesungen uber Zahlentheorie 
von P. G. Lejeune-Dirichlet. 8°. 

Braunschweig, 1863. 

Denver. Publications of the Chamberlin Ob- 
servatory of the University of Denver. No. 
I. 8°. Demer, 1889. 

Charles L. Dodgson. Elementary Treatise on 
Determinants. 8*. London, 1867. 

W. DoUen. Stern-Ephemeriden auf das Jahr 
1890. 8"*. Si. Petersburg, 1890. 

Dublin. Scientific Transactions of the Royal 
Dublin Society. Vol. IV, (Series II,) III. 
Observations of the Planet Jupiter . . at 
Birr Castle Observatory, Parsonstown. By 
Otto Boedicker. 4°. Dublin, 1889. 

A. J. Dubois. Science and Miracle. 8**. 

New Haven, 1889. 

Dun Echt Observatory Circulars. Nos. 1 71-179 
(and last). 8*". Dun Echt, 1889-90. 

Edinburgh. Royal Observatory Circulars. Nos. 
1-6. 8°. Edinburgh, 1889-90. 

Wm. L. Elkin. Comparison of Dr. Gould's Re- 
ductions of Mr. Rutherford's Pleiades Photo- 
graphs with the Heliometer Results. [Astr. 
Jour., No. 197]. 4®. Boston, 1889, 



The 
Observatory. 



'The 
Society. 



Prof. F. E. 
Loom is. 



The 
Observatory. 



Prof. F. E. 
Loomis. 

The Author. 



The Society. 



The Author. 



The 
Observatory. 



The Author. 
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The Author. Folke EDgstrom. Bestamning af Lunds Obser- 

vatorii Polhojd [Aftryck ur Lunds Univ. 

Arsskrift, Tom. XXV]. 4**. Lund, 1889. 

Prof. F. E. Carl Friedrich Gauss. Werke. Band 2, 3 und 4. 

Loomis. ^o GotHngen, 1863, '66 and '67. 

Th® Geneva. Rapport sur le Concours pour le reg- 

lage des Chronom^tres pendant Tann^e 1888. 

Pr6sent6 d la Soci6t6 des Arts, le 18 f^vrier 

1889, parM. Em. Gautier. 8'. Geneva, 1889. 

1889. Pr6sent6 le 17 mars 1890. 

Geneva, 1890. 

C. Gill. Mathematical Miscellany. 8°. 

New York, 1836. 

Greenwich. Royal Observatory. Nautical Al- 

manac and Astronomical Ephemeris for the 

year 1874. 8°. London, 1870. 

for the year 1875. 8°. London, 187 1. 

The Lords Com- for the year 1893. 8*". 

missioners of ^ , 00 

the Admiralty. London, 1889. 

Royal Observatory. Astronomical and Mag- 

netical and Meteorological Observations 

made in the year 1887, under the direction 

of W. H. M. Christie. 4''. London, 1889. 

Rates of Chronometers on Trial for 

purchase by the Board of Admiralty. 4°. 

London, 1889. 

Rates of Deck Watches on Trial for 

purchase by the Board of Admiralty. 4**. 

London, 1889. 

-Assumed Mean Right Ascensions of 



Clock Stars with the corrections to the R. A, 
of the Nautical Almanac for 1890.0. 4°. 

London, 1889. 
-Ten Year Catalogue of 4059 Stars for 



1880. 4°. London, 1889. 

(a) Recomputation of the position of 

the Ecliptic from Observations of the Sun, 
in the years 187 7-1 886. (b) Corrections to 
Refraction of Stars, Sun, Moon, and Plan- 
ets, for revised readings of the exterior ther- 
mometer and of the barometer, in the years 
1 87 7-1 886. 4**. London, 1889. 
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Prof. F. E. 
Loomis. 

The College. 



The 
Observatory. 



Charles F. Hall. Narrative of the Second Arc- 
tic Expedition. '8°. Washington^ i^Tg, 

Havana. Observaciones Magneticas y Meteoro- 
I6gicas del Real Colegio de Belen de la 
Compania de Jesus. 4°. [To Dec, 1887.] 

Havana^ 1889. 

Haverford College Observatory. Micrometrical 
Measurements of Double Stars and other 
Observations, under the direction of F. P. 
Leavenworth. [1889]. 

Helsingfors. Beobachtungen von Cometen ange- 
stellt auf der Sternwarte zu , im Win- 
ter und Friihjahr 1885-1886, von Anders 
Donner. [Abdruck aus Acta Soc. Sci. Fen- 
nicae, Tom. XVII.] 4°. Helsingfors, 1888. 

Karlsruhe. Veroflfentlichungen der grossher- 
zoglichen Sternwarte, herausgegeben von 
W. Valentiner. Drittes Heft. 4°. 

Karlsruhe y 1889. 

Kasan. Observations des £toiles de la Zone 
entre 75° et 80° de declinaison bor^ale. Sous 
la direction de Marian Kowalski. 4°. 

Kasan, 1887. 

S. P. Langley. The Temperature of the Moon. 
4°. Washington, 1889. 

Liverpool Astronomical Society. Journal for 
Feb., 1889. Report of the Meteoric Section. 

Liverpool, 1889. 

Lund. Observations des £toiles de la Zone en- 
tre 35° et 40° de declinaison bor^ale — R6- 
duites k T^quinoxe moyen de 1875.0 par N. 
C. Dun6r et Folke Engstrom. Tome II, i 
et 2. 4°. Lund, 1889. 

Madrid. Memorias de la Real Academia de The Academy. 
Ciencias Exactas, Fisicas y Naturales. 
Tomo XIII, Partes 2 y 3. 8°. 

Madrid, 1888-89. 

Manchester. Literary and Philosophical Soci- 
ety. Memoirs and Proceedings. Fourth 
Series. Vol. I. Manchester, 1888. 

Fourth Series. Vol. II. 

Manchester, 1889. 



The Author. 



Prof. H. A. 
Newton. 



The 
Observatory. 



The Society. 
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The Author. A. Marth. Ephemerides of the Satellites of 
Saturn, 1889-90. 8**. [Reprint from Mo. 
Not. R. A. S.] London, 1889, 

(Concluded.) 8°. 

London^ 1889. 
Ephemeris of the Satellite of Nep- 



tune, 1889-90. 8°. London^ 1889. 

On the close Conjunction of Mars 

and Saturn, Sept. 19, 1889. On the Eclipse 
of Jupiter by Saturn and its Ring System, 
Nov. 1-2, 1889. 8°. London, 1889. 

Ephemeris for Physical Observations of the 

Moon, 1889 (July i) to 1890 (Jan. i). 8^ 

London, 1889. 

Ephemeris for Physical Observations 

of Jupiter, 1890. 8°. London, 1890. 

The Milan. Pubblicazioni del Reale Osservatorio 

Observatory. ^j g^^^^ ^o ^^ XXXV. Confronti e 

Verificazioni d'Azimut assoluti in Milano 

con alcune Notizie sulle Antiche Triangola- 

zioni nei Dintorni di questa Citt4, di Michele 

Rajna. Milan, 1889. 

Chas. S. Black- Montreal. Longitude of McGill College Ob- 

'"^"* servatory. By W. A. Rogers and C. H. Mc- 

Leod. [Trans. Roy. Soc. Canada, IX, 1885.] 

4°. Montreal, 1886. 

The Author. Eliakim H. Moore. Algebraic Surfaces of 

which every Plane Section is unicursal in 

the light of N. Dimensional Geometry. 4"". 

The Mount Hamilton. Lick Observatory Publica- 

Observatory. ^.^^^ ^^j j ^o 

Sacramento, 1887. 
The Author. H. A. Newton. Directions for observing Shoot- 
ing Stars in July and August, 1889. 8*^. 

\New Haven, 1889.] 
The Publishers. New York. The Jewelers* Circular and Horo- 
logical Review, June, 1889-May, 1890. Vol. 
XX, No. 5, to Vol. XXL No. 4. 4^ 

New York, 1889-90. 
The New York. Mercantile Library Association. 

68th Annual Report. 8°. New York, 1889. 



Association. 
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Oxford. Radcliffe Observatory. Results of As- The 

tronomical and Meteorological Observations ^^^^ oiy« 
in the year 1885. Under Edward James 
Stone. Vol. XLIII. 8". Oxford, 1889. 

Padua. Atti e Memorie della R. Accademia The Academy, 
di Scienze, Letterc ed Arti. 8°. Anno 
CCLXXXIX (1887-88). NuovaSerie. Vol. 
IV. 8°. I^adua, 1888. 

Anno CCXC (1888-89). Nuova Serie. The Academy. 

Vol. V. Padua, 1889. 

Palermo. Pubblicazioni del Real Osservatorio. The 

Anni 1884-1888. Vol. IV. 4**. Observatory. 

Palermo, 1889. 



Paris. Connaissance des Temps — pour I'an 
1 89 1. 8^ Paris, 1889. 

Extrait i Tusage des "ficoles d'Hydro- 

graphie et des Marins du Commerce, pour 
I'an 1891. 8^ Paris, 1889. 

£ph6merides des etoiles de Culmination 

lunaire et de longitude pour 1890, par M. M. 
LcBwy. 4®. Paris, 1889. 

Annuaire de I'Observatoire Municipal de 

Montsouris, pour Tan 1889. 12°. 

Paris, 1889 

Le Galilee, Ann6e 1889, Nos. 3-7. 8°. 

Paris, 1889. 

Edward C. Pickering. On the Spectrum of C 
Ursae Majoris, 8°. New Haven, 1890. 

Potsdam. Publicationen des Astrophysical- 
ischen Observatoriums, herausgegeben vom 
Director H. C. Vogel. 6*«' Band. 4°. 

Potsdam, 1889. 

Prague. K. K. Sternwarte. Magnetische und 
Meteorologische Beobachtungen im Jahre 
1888. 49 Jahrgang. 4°. Prague, 1889. 

Astronomische Beobachtungen in den 

Jahren 1885, 1886 und 1887, enthaltend 
Originalzeichnungen des Mondes. L. Wei- 
nek. Appendix zum 46, 47 und 48 Jahr- 
gang. 4°. Prague, 1890. 
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The Society. Prague. Konigl. bdhmische Gesellschaft dcr Wis- 
senschaften. Abhandlungen der Mathomat- 
isch - naturwissenschaftlichen Classe vom 
Jahre 1 887-1 888. VII. Folge, 2 Band. 4^ 

Prague^ 1888. 
Jahresbericht, 1888. 8**. Prague, 1889. 

. Sitzung^berichte dcr Mathematisch- 

^ naturwissenschaftlichen Classe. Jahrgang 

1888. 8**. Prague, 1889. 

: Jahrgangi889. I. 8°. Prague, iSSg. 

K. BOhm. B5hmischer Forstverein. Ombrometrische 

^WsMMch**^ Beobachtungen. I. Jahrgang 1879, 4**. 

Prague, 1879. 
^ i II. Jahrgang 1880. 4°. 

Prague, 1880. 
■- III. Jahrgang 1881. 4^. 

Prague, 1881. 

'. IV. Jahrgang 1882. 4''. 

Prague, 1882. 
The Rugby. Report on the Temple Observatory for 

Observatory. ^j^^ ^^^ ending 1889. 8^ [P^gfy, 1890.] 

Prof. F. £. George Salmon. A Treatise on the Analytic 
^'^""*»- Geometry of Three Dimensions, ad Edi- 

tion. 8"*. Dublin, 1865. 

The Institute San Fernando. Almanaque Niutico para el 
Observatory. aiio 1891. 8°. MadHd, 1889. 

Dr; W. L. Elkin. San Francisco. Astronomical Society of the 
Pacific. Publications. Vol. I, No. 2. 8**. 

San Francisco, 1889. 

The Society. .^ Vol. I, No. 3, to Vol. II, No. 7. 8^ 

San Francisco, 1889-90. 

Prof. F. E. J. A. Serret. Cours d'Algibre Sup^rieure, 2"* 

^^"'*'- Edition. 8^ Paris, 1854. 

Trait6.de Trigonometric. 4"« Edition. 8^ 

Paris, 1868. 

Cours de Calcul Diff^rentiel et Int%ral. 2 

Vols. 8^ Paris, 1868. 

The Tokyd. L'Observatoire Astronomique. An- 

Observatory. ^^^^ r^^^^ j^ j.. Fascicule. Determina- 

tion de la Latitude de rOt)servatoire. 4"^. 

T6fy6, 1889. 
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Tokyd. L'Observ. Astron. Annales. Tome I, 
2"** Fascicule. Observations of Comet E 
1888. Elements of Comet E 1888. 4*. 

T6ky6, 1889. 

Toronto. Report of the Canadian Observations 

of the Transit of Venus, 6th December, 1882. 

8**. {Toronto, .] 

Meteorological Service of the Dominion of 

Canada. Report for the year ending De- 
cember 31, 1886. Ottawa, 1889. 

Monthly Weather Review, April, 1889- 

March, 1890. 4**. Toronto, 1889-90. 

The Canadian Institute. Proceedings. Vol. 

VII. Fasc. I. 8*. Toronto, 1889. 

Annual Report, Session 1888-9. ^°- 

Toronto, 1889. 
University of Virginia. Publications of the 
Leander McCormick Observatory. Vol. I, 
Part 4. Double Stars 1885-86. 8°. 

Univ, of Va„ 1889. 
Utrecht. De Sterrenhemel, verklaard door F. 
Kaiser. Vierde Druk, bewerkt door J. A. 
C. Oudemans. Tweede Deel. 8''. 

Deventer, 1888. 
Venice. Osservatorio Patriarcale. Annuario 
Astro- Meteorologico per Tanno 1889. Anno 
VII. 8°. Venice, 1888. 

Vienna. K. K. Universitats-Stemwarte (WSh- 
ring), Annalen. V. Band, Jahrgang 1885. 
4"*. Vienna, 1887. 

VI. Band, Jahrgang 1886. 

Vienna, 1888. 
Gradmessungs-Bureau. Astronom- 
I. Band. LSngenbestim- 
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K. K. 

ische Arbeiten. 

mungeh. 4**. Vienna, 1889. 
Kaiserliche Akademie der Wissenschaften. The Academy. 

Circulars No. LXX. and LXXI. 8°. 

Vienna, 1889-90. 
Washington. National Academy of Sciences. 

Memoirs. Vol. IV, Part 2. Washington, 1889. 
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OflScc of the Washington. American Ephemeris and Nautical 
Nam. Almanac. Almanac for the year 1892. 8*. 2 Copies. 

Washington^ 1889. 

The Smithsonian Institution. Photographs of 

Institution. ^jj^ Corona taken during the Total Eclipse 

of the Sun, January i, 1889. Structure of 
the Corona. By David P. Todd. 4**. 

Washington^ 1889. 

The U. S. Coast and Geodetic Survey. Reports. 

Superintendent. ^^ Vols, to complete our set. 4°. 

Washington^ 185 2-1 888. 

Bulletins 1-17. 4®. 

Washington^ 1888-9. 

Dr. A. Hall. Jr. Transit Observation Book. 8°. 

The U. S. Naval Observatory. Catalogue of 

Observatory. Stars observed during the years 1845 to 

1877. M. Yarnall. Third edition. Re- 
vised by Edgar Frisby. 4°. 

Washington^ 1889. 
The Windsor, N. S. W. Report of Mr. Tebbutt's 

Observatory. Observatory for the year 1888. 8*". 

Sydney^ 1889. 

for the year 1889. Sydney^ 1890. 

Prof. F. E. J. Zech. Tafeln der Additions- und Subtrac- 
Loomis. tions-Logarithmen far Sieben Stellen. 8^ 

Berlin, 1863. 

The Author. Zurich. Astronomische Mittheilungen von Dr. 

Rudolph Wolf. 8^ Vol. V, Nos. XLI-L. 

Zurich^ 1 876-1 879. 

Vol. VI, Nos. LI-LX. 

Zurich^ 1880-1883. 

Vol. VII, Nos. LXI-LXX. 

Zurich, 1 884-1887. 

Vol. VIII (current), Nos. LXXI- 

LXXV. Zurich, 1888, 1889. 
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THE THERMOMETRIC BUREAU. 

The comparison of thermometers has continued to be made 
by Mr. C. B. Peck. 

The number received for verification during the year ending 
June I, 1890, was 8569, being 1094 in excess of the preceding, 
our previous maximum, year. 

Very respectfully, 

ROBERT BROWN, 

a 

Secretary of the Observatory, 



REPORT OF DR. ELKIN. 

Yale Observatory, June 10, 1890. 
To the Board of Managers of the Observatory : 

Gentlemen : — During the summer and autumn of 1889 the 
work with the Heliometer was principally directed to the 
observation of the minor planets, Victoria and Sappho, in con- 
nection with the observatories having a similar instrument at 
the Cape of Good Hope and at Leipzig, Gottingen and Bam- 
berg, Germany. We secured complete series of measurements 
as follows : 



on Victoria : Elkin 37 Series. 

Hall 17 " 
on Sappho : Elkin 15 " 

Hall 18 " 



The fewer number of observations of Victoria obtained by 
Dr. Hall is due to his having accepted an appointment at the 
Naval Observatory at Washington which required his presence 
there after the beginning of August. By the kind offices of 
Prof. Eastman, however, Dr. Hall was detailed to New Haven 
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for the Sappho work, so that during that period no favorable 
opportunity was allowed to escape. -Before leaving, Dr. Hall 
saw through the press his paper on the Orbit of Titan and 
Mass of Saturn, published and distributed as Part I. of our 
Transactions. 

The reductions of these measures of Victoria and Sappho 
have been kept well forward and require now only a final 
revision. For the Iris series in 1888 also, our own work — ^and 
that at Leipzig and Oxford — has been fully reduced and con- 
siderable progress made in the computations necessary for a 
deduction of the Solar parallax. 

For the full utilization of all the measures made on Victoria, 
Dr. Gill has proposed a heliometric triangulation of the com- 
parison stars. Mr. F. L. Chase has taken up the study of 
work with the heliometer and will carry out this measurement 
this summer. 

Since the completion of the work on the minor plapets I 
have taken up again the observations on the parallaxes of the 
first magnitude stars in the Northern hemisphere with the 
intention of carrying out the work as I had originally 
planned it, securing at least three independent results for each 
of the ten stars. It appeared to me that the advantages of the 
heliometer for these bright stars were such as to make it well 
worth while to pursue the investigation and strengthen the 
results already obtained, without the fear of their being 
immediately supplanted by those of the photographic method 
of observation. It seems difficult to resist the conviction that 
this latter method will prove incontestably superior for all but 
the very brightest stars. About one third of the proposed 
continuation has been secured. 

The computations of the triangulation of the stars near the 
North Pole made in 1888, are in an advanced state though not 
yet quite completed. 

Respectfully, 

W. L. ELKIN, 

Astronomer in charge of the Heliometer, 
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William W. Farnam, M.A. 

Thomas G. Bennett, Ph.B. 

Professor Charles S. Hastings, Ph.D. 



OFFICERS. 

Robert Brown, M.A., Seaetary, 

William L. Elkin, Ph.D., Astronomer in charge of the Hetiometer. 

Frederick L. Chase, B.A., Assistant, 
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REPORT. 

Yale University, June 22, 1891. 

To the President and Fellows of Yale University : 

Gentlemen : — The Board of Managers herewith transmit 
the reports of Mr. Brown the Secretary of the Observatory, 
and of Dr. Elkin, the Astronomer in charge of the Heliometer. 
The clocks and the time signals have been throughout the 
year under the care of Mr. B. W. McFarland. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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SECRETARY'S REPORT. 

Yale Observatory, June 17, 1891. 

To the Board of Managers : 

Gentlemen : — I have the honor to report the following im- 
provements and repairs made to the buildings and grounds of 
the Observatory during the past year : 

BUILDING. 

The upper and lower halls and the south-east room on the 
first floor — the Reception Room and Office — and the bedroom 
above the latter have been tinted *and papered for the first time. 
The bedroom has been carpeted and furnished for Mr. Chase's 
occupancy. 

Absolutely necessary repairs have been made as follows : 

1. The leaking roof of the main building has been patched. 

2. All the tin roofs have been repainted. 

3. The canvas-covered domes have been repaired and re- 
painted. 

observatory reservation grounds. 

A six-inch sewer connection, four hundred and twenty-five 
feet in length, has been laid from the southeast corner of the 
present main building, and along its south side, to a point 
about six feet east of the south gate-post of the southern 
branch of Dr. Elkin's driveway, where it connects with the 
braach sewer to Dr. Adams' house. 

GROUNDS NORTH OF CANNER STREET. 

The fifteen -inch drain pipe which was laid by the city under 
Canner street, when that street was graded, to receive ihc 
water which flows in the ravine through this lot from the 
northwest, we have extended one hundred feet up the ravine- 
laying the same carefully in cement. I recommend a further 
extension of four or five hundred feet, to be made whenever 
the prices of pipe and labor are most favorable. 
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The grading of the west sidewalk of St. Ronan street, which 
was under way at the date of the last report, has been prose- 
cuted very nearly to completion. This street is seventy feet 
in width, of which eighteen feet on each side has been set apart 
for sidewalks and shade trees. The grade of the street is easy; 
from the center of Canner street, seventy-three feet above tide- 
water, rising, northward, four inches in one hundred feet for a 
distance of forty feet, thence eighteen inches in one hundred 
feet for a distance of five hundred feet, thence level for a dis- 
tance of forty-five feet, thence descending eighteen inches in 
one hundred feet for a distance of five hundred and fifty-five 
feet to a point in Highland street. The middle point of our 
frontage (of about eleven hundred feet) is therefore about 
seven and a half feet above each end. The north end of our 
sidewalk required a fill of about two hundred and fifty feet- 
long, and, at the deepest, eight or ten feet. But the land rises so 
rapidly from the street westwardly, that the excavation for a 
single cellar will probably fill the present depression to the 
grade of the sidewalk. In the next six hundred and fifty feet, 
southward, the surface rises rapidly to five or six feet above 
the established grade, falling again until at the southern end 
the last two hundred feet in length was from six to ten feet 
below the established grade. The sidewalk has been graded 
in such manner that across the fills the fence line has the regu- 
lation rise of nine inches above the curb line, but where the 
surface rises considerably the grade of the sidewalk, at the 
fence line, rises also to the height of thirty-six inches above 
the curb line. With the material thus excavated the fills at 
the two ends have been made, mainly; the top soil being 
reserved for the grass and for the trees. Of the eighteen feet 
in width, of the sidewalk, seven feet has been reserved for the 
walk, and the remaining eleven feet, rounded in section, has 
been put in grass, with a center line of twenty-six elm trees. 
For some of these trees the rock was blasted out eight or ten 
feet square and two and a half or three feet deep. There 
remains a gap of about sixty feet in length by about five feet 
in depth, to be filled at the south end, adjoining Canner street. 
The City Street Department having previously taken the sur- 
face of this street, which was above grade and easily removed, 
to another street or another portion of this street, has now or 
is about to undertake, as I am informed, the grading of the 
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street from curb to curb, involving a cut of about three feet in 
the middle third. When this has been done there will be im- 
mediately available for the market about eight hundred feet of 
frontage, about one-third of the way up the hillside and within 
five to eight hundred feet of the Whitney avenue line of street 
cars. In my judgment these lots should be laid out with a 
view to the preservation of a large proportion of the handsome 
forest trees whicli are scattered over four-fifths of the tract. 
And I think this end will best be attained by following Mr. 
Winchester's wisely expressed preference that the tract should 
be laid out in what is commonly called the " park style '* in 
contradistinction from the strictly rectangular style which is 
found most convenient for city centers. In this manner the 
steep grades of the eastern slope may best be overcome, and 
some of the rougher features of the land, which it would be a 
great expense to remove, would contribute to the beauty of the 
whole, and the tract may be made to yield the largest sum to 
the designed endowment. 

The contributions to the Library of the Observatory during 
the year ending June ist, 1891, have been as follows : 

Prof. H. A. Ann Arbor. American Meteorological Journal, 
Newton. ^^j y^^ ^^^^ 1890-April, 1891. S". 

Ann Arbor ^ 1890—91. 

The Instiiute. Berlin. Das Koniglich Preussische Geodatischc 

Institut. Aus Amtlichem Anlass. F. R. 

Helmert, Director. 8°. Berlin^ 1890. 

Astronomisch-Geodiitische Arbeiten I 

Ordnung. Telegraphische Langenbestim- 
mungen in den Jahren 1888 und 1889. 4®. 

a. Bestimmung der Polhohe und des Azi- 
mutes auf der Schneekoppe im Jahre 1S88. 

b. Bestimmung des Azimutcs auf Station 
Trockenbcrg im Jahre 1889. Berlin^ 1890. 

The Academy. Boston. American Academy of Arts and Sci- 
ences. Proceedings. New Series. Vol. 
XVI. 8°. Boston, 1889. 

Vol. XVII. 8°. Boston^ yZ^o, 

, Biographical Notices. [Ex- 
tract from Vol. XVII.] Boston, 1890. 
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Buffalo. Medical and Surgical Journal. June, 
1890-May, 1 89 1. 8"*. Buffalo^ 1890-91. 

Cambridge. The Astronomical Observatory of 
Harvard College. Annals. 4°. 
Vol. XXI, Part II. Investigations of the 
New England Meteorological Society in the 
year 1889. Cambridge^ 1890. 

Vol. XXIII, Part I. Discussion 

of Observations made with the Meridian 
Photometer during the years 1882-1888 by 
Edward C. Picicering and Oliver C. Wen- 
dell. Cambridgey 1890. 

Vol. XXIV. Results of Observa- 
tions with the Meridian Photometer during 
the years 1882-1888. By Edward C. Picicer- 
ing, Director, and Oliver C. W.endell. 

Cambridge^ 1890. 

Vol. XXVII. The Draper Cata- 
logue of Stellar Spectra Photographed with 
the 8-inch Bache Telescope as a part of the 
Henry Draper Memorial. Catnbridge, 1890. 

Vol. XXX, Part I. Observations 



The Publishers. 



at the Blue Hill Meteorological Observatory 
in 1889. Cambridge, 1890. 

Forty-fifth Annual Report of the Di- 
rector. 8°. Cambridge, 1890. 

History during the Period 1840- 

1890. By Daniel W. Baker [Reprint from 
the Boston Evening Traveller]. 8°. 

Cambridge, 1890. 

Variable Stars of Long Period. E. C. 

Pickering, Director. 4°. Cambridge, 1891. 

Chapel Hill. Journal of the Elisha Mitchell 
Scientific Society. Vol. VII, 1890. 8*. 

Raleigh, N. C, 1890-91. 

Christiania. Norwegische Commission der Eu- 
ropaischen Gradmessung. Geodatische Ar- 
beiten. 4°. 

Heft VI. Das Siidliche Dreiecknetz zur 
Verbindung der Haupt-Dreieckseiten Toaas- 
Kolsas und Dragonkollen-Vagnarberg- 
Koster. Christiania, 1888. 
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The Christiania. Heft VII. Die Trigonometrische 

serva ory. Verbindung zwischen Christiania und Ber- 

gen. Christiania y 1890. 

The Royal Norwegisches Meteorologisches Institut. 

Norwegian t 1 1 t r. ,>r.^ o ^,, . : . 

Frederick Univ. Jahrbiich fur 1886. 4 . C/trtsttania, 1887. 

fiir 1887. 4°. Christiania, i^%(). 

The Cincinnati. Publications of the Observatory, 11. 

Observatory. Charts and Micrometrical Measures of Neb- 

ulae, made in the years 1884, 1885 and 1886, 
by J. G. Porter. Director. 4°. 

Cincinnati^ 1891. 

Coimbra. Observa^oes Meteorologicas feitas no 

Observatorio Meteorlogico e Magnetico da 
Universidade de Coimbra no Anno de 1889. 
4"^. Coimbra, 1890. 

J. D. and E. S. C6rdoba. Anales de Ja Oficina Meteorologica 
Dana. Argentina por su Director, Benjamin A. 

Gould. 4'. 
Tomo I. Clima de Buenos Aires. 

Buenos Aires, 1S7S. 

Tomo II. Climas de Bahia Blanca y 

Corrientes. Buenos Aires, iSSi. 

Tomo III. Climas de San Luis, etc. 

Buenos Aires, 1882. 

Tomo IV. Climas del Rosario, ete. 

Buenos Aires, 1 884. 

Gualterio G. Davis, Director. Tomo 

V. Climas de Hernandarias, etc, 

Buenos Aires, 1887 

Tomo VII. Climas de Villa Formosa 

(2 copies). Buenos Aires, 18S9. 

(Extracto del Tomo V.) Informes an- 

nuales y Documentos. Buenos Aires, 18S5. 

Resultados del Observatorio Nacional 

Argentino. Juan M. Thome, Director. 4^. 
Tomo VI. Observaciones del ano 1875. 

Buenos Aires, 18S6. 
Tomo IX. Observaciones del afio 1S76. 

Buenos Aires ^ 1887. 
Tomo X. Observaciones del ano 1877 

Buenos AireSy 1 8SS. 
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Cordoba. TomoXI. Observacionesdelano 1878 
(2 copies). Buenos Aires ^ 1889. 

Tomo XII. Observationesdel afio 1879. 

Buenos Aires ^ 1890. 

Tomo II. Benjamin A. Gould, Direc- 
tor. Observationes del ano 1872. 

Buenos Aires^ 1881. 

Tomo XIV. Catdlogo General. 

Buetws Aires, 1886. 

W. Dollen. Stern-Ephemeriden auf das Jahr 
1891. 8°. Sf. Petersburg, 1890. 

Dresden. Observatoire de B. D'Engelhardt. 
Observations Astronomiques. Part II. 4°. 

Dresden, 1890. 

N.-C. Dun6r. Sur la Rotation du Soleil. 
[Ofversigt af Kongl. Vetenskaps-Akademi- 
ens Forhandlingar 1890. No. 2.] 

Stockholm, 1890. 

Durban, Natal, S. Africa. Annual Report of 
the Government Astronomer for the year 
1889 [also of Government Laboratory]. E. 
Nevill, Supt. 4°. Pietermaritzburg, 1890. 

Edinburgh. Royal Observatory. Catalogue of 
the Crawford Library. 4°. Edinburgh, 1890. 

Royal Observatory Circulars. Nos. 7-15. 

8°. Edinburgh, 1890-91. 

Royal Society. Transactions. Vol. XXXVI, 

Part I. (No. 6.) The Solar Spectrum at 
medium and low altitudes. Observations 
of the Region between Wave-lengths 6024 
and 4861, A.U. Ludwig Becker. 4°. 

Edinburgh, 1890. 

Fleming, Sanford. Time Reckoning for the 
Twentieth Century. [Extract from the 
Smithsonian Report for 1886.] 8°. 

Washington, 1889. 

Cxeneva. L'Observatoire de Geneve. Regle- 
ment relatif au Depot et ^ la Comparaison 
des Chronometres, du 21 Nov. 1890. 8°. 

Geneva, 1890. 
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Royal. 



Geneva. Rapport sur le Concours pour le reglage 
des Chronometres pendant I'annee 1890. 
Present^ X la Soci6t6 des Arts, le 21 Mars 
1 89 1, par M. Raoul Gautier. 8°. 

Geneva y 1891. 
Greenwich, Royal Observatory. Astronomical 
and Magnetical and Meteorological Obser- 
vations made in the year 1888, under the 
direction of W. H. M. Christie. 4**. 

London^ 1890. 

Rates of Chronometers on Trial for 

purchase by the Board of Admiralty. 4^ 

London^ 1890. 
Rates of Deck Watches on Trial for 



The Lords 

Commissioners 

of the 

Admiralty 



The College. 



The 
University. 



The Author. 



Anders Donner. 



purchase by the Board of Admiralty. 4 

LomloNy 1890. 

Assumed Mean Right Ascensions of 

Clock Stars with the corrections to the R 
A. of the Nautical Almanac for 189 1.0. 4° 

London^ 1890. 

Nautical Almanac and Astronomical 

Ephemeris for the year 1894. 8°. 

Ltrndotiy [1890]. 

Havana. Observaciones Magnelicas y Meteoro- 
logicas del Real Colegio de Belen de la 
Compaiiia de Jesus. 4°. [To Dec, 1888.] 

Havana^ 1890. 

Real Uiiiversidad de la Habana. Ora- 

cion Inaugural pronunciado en la Solemne 
Apertura del Curso Academico de 1890 a 
1891 y Memoria-Annuario del de 188S a 
1889. 4°. Hiwana. 1890. 

Helsingfors. Formel und Tafeln zur Berech- 
nung von Zeitbestimmungen durch Ht5hen 
in der Niihe des Ersten Vertikals. Anders 
Donner. 4°. HelsingforSy 1890. 

Tabeller ftir berakning af barometriska 

hojdmatningar. Alfred Petrelius. 8**. [Ex- 
tract from Fennia, 111, No. 16.] 

Helsingfors^ 1S90. 
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Keeler, James E. Mount Hamilton, Cal. Die 
Jupiteroberflache im Jahre 1889. [Separat- 
Abdruck aus Himmel und Erde.] 8°. 

Berlin^ 1890. 

On the Motions of the Planetary Neb- 
ulae in the Line of Sight. [Extract from 
Publications of the Astronomical Society of 
the Pacific, Vol. II, No. 11.] 8°. 

San Francisco^ 1 890. 

Kharkoff. Publication der Charkower Univer- 
sitats-Sternwarte, Heft No. i. Ueber eine 
PolhOhenbestimmungsmethode von G. Lew- 
itzky. S"*. Kharkoff, 1891. 

Kiel. Publication der Koniglichen Sternwarte. 

IV. Anhang zu den Zonenbeobachtungen 

der Sterne zwischen 55° und 65** nordlicher 

Declination angestellt an den Sternwarten 

zu Helsingfors und Gotha. 

No. I. Revisionsbeobachtungen zum Zonen- 

cataloge. 

No. 2. Berichtigungen zu den Originalzo- 

nen. 4°. Kiel, 1890. 

V. Tafel fiir das dritte Glied der Prae- 

cession, von H. Kloock. 4°. Kiel, 1890. 

VI. Untersuchungen liber das System 

der Cometen 1843 I, 1880 I und 1882 II. II 
Theil. Der grosse Septembercomet 1882 
II (Fortsetzung.) Von Heinrich Kreutz. 

Kiel, 1 89 1. 

S. P. Langley and F. W. Very. The cheapest The Authors 
Form of Light, from studies at the Alle- 
gheny Observatory. (Pyrophorus noctilu- 
cus.) [Extract from American Journal of 
Science, Vol. XI, Aug., 1890.] 

New Haven, 1890. 

Leiden. Annalen der Sternwarte. 4°. V^®"^ 
Band. The Hague, 1 890. 

VP" Band. The Hague, 1890. 

Leipzig. Astronomische Gesellschaft. [Sonder- Dr. W. L. Elkin. 
Abdruck aus V. J. S. der Astronomischen 
Gesellschaft.] Ephemeriden veranderlicher 
Sterne fur 1891. E. Schoenfeld. 8°. 

Leipzig, 1890. 



The 
Observatory. 



Digitized by 



Google 



12 

The Observer. John E. Lewis. Photographs — 

a. Moon at First Quarter, July 5, 1889. 

b. Orion. 

c. His Reflector. 

d. Moon, on glass, First Quarter, June 6, 

1889. [Amofua, Conn., 1889.] 

The Louvain. L'Universite Catholique. Annuaire 

University. ^^^^ y^^^ ^g^^ ^^o Louvain, [1890J. 

The Society. Manchester. Literary and Philosophical Soci- 
ety. Memoirs and Proceedings. Fourth 
Series. 8^. Vol. III. Manchester, 1890. 

Vol. IV, Nos. I, 2 and 3. 

Manchester, 1891. 
The Author. A. Marth. [Reprints from Mo. Not. R. A. S.l 
8^ [Vol. L, No. 2.] 

a, Ephemeris for Physical Observations of 
the Moon, 1890, January i to July 1. 

b, Ephemeris of the Satellites of Uranus, 
1890. 

c, Ephemeris for Physical Observations of 
Mars, 1890. 

d, Ephemeris of the Satellites of Mars, 1890. 
[Id., No. 3.] London, 1889. 

Ephemeris for Physical Observations of the 

Moon, 1890, July i to December 31. [Id. 
No. 7.] London, 1890. 

a. On the Computation of the Equation of 

the Centre in Elliptical Orbits of Moderate 

Eccentricities. 

b, A Simple Solution of Kepler's Problem. 

[Id. No. 8.] London, 1890. 

a- Two Auxiliary Tables for the Solution of 

Kepler's Problem. 

b. Ephemerides of the Satellites of Saturn, 
1890-91. 

c, Ephemeris of the Satellite of Neptune 

1890-91. [Id. No. 9.] Lotidon, 1890. 

Ephemerides of the Satellites of Saturn 

1890-91 (continued). [Vol. LI, No. i.] 

London^ 1890. 
-- — ' (concluded). [Id. No. 2.] London^\%^o. 
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A. Marth. a. A List of Published Lunar 
Sketches and Photographs arranged accord- 
ing to the Sun's Position. 

b, Ephemeris for Physical Observations of 
the Moon, 1891, February 12 to May 5. 

c. Ephemeris of the Satellites of Uranus, 
1 89 1. [Id. No. 3.] London, 1891. 

Meudon. Observatoire d'Astronomie Physique 
de Paris. Compte Rendu d'une ascension 
scientifique au Mont Blanc ; par M. J. Jans- 
sen. [Academie des Sciences, extrait des 
C. R. CXI.] 4°. ^^''w, 1890. 

Mexico. Sociedad Cientifica "Antonio Alzate." 
Tomo III. Cuadernos nums. 1-8. 8^. 

Mexico, 1889-90. 

Milan. Pubblicazioni del Reale Osservatorio 
di Brera. 4**. No. XXXVI. Determinazi- 
one della differenza di Longitudine tra gli 
Osservatorii Astronomici di Milano e di 
Torino, mediante osservazioni fatte nel 1885 
da Michele Rajna e Francesco Porro. Cal- 
colate e discusse da Francesco Porro. 

Milan, 1890. 

No. XXXVII. Andamento Annuale e 

Diurno delle Precipitazioni nel clima di 
Miiano. per E. Pini. 4^. Milan, 1890. 

Montsouris. Observatoire Municipal. Annu- 
aire pour Tan 1890. 12°. Paris, 1890. 

Moscow. Annalesdel'Observatoire. 2'"® S6rie. 
Vol. II, livraisons i et 2. Th. Bredichin. 
4°- Moscow, 1890. 

H. A. Newton. Elias Loomis, LL.D., 1811-1889. 
Memorial Address delivered at Osborn Hall, 
April II, 1890. 8°. New Haven, 1890. 

-Another copy. New Haven, 1890. 
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New York. The Jewelers' Circular and Horo- The Publishers, 
logical Review. 4°. June, 1890-January, 
1891. Nos. 5 to 12, completing Vol. XXI. 

New York, 1890-91. 

Vol. XXII, Nos. 1-17. (Weekly.) 

New York, 1891. 
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Nice. Fondation R. Bischoffsheim. Annales 
de rObservatoire. M. Perrotin, Directeur. 
Tome III. Texte 4°. Part's^ 1890. 

Atlas, Long fol. Paris, 1890. 

Northfield. Carleton College Observatory, 
Wm. W. Payne, Director. Publications, i. 
Catalogue of 644 Comparison Stars, Herbert 
C. Wilson. 4°. Northfield, 1890. 

Oxford. Radcliffe Observatory. Results of As- 
tronomical and Meteorological Observations 
in the year 1886. Under Edward James 
Stone. Vol. XLIV. 8°. Oxford, 1890. 

Padua. Atti e Memorie della R. Accademia 
di Scienze, Lettere ed Arti. 8°. Anno 
CCXCI (1889-90). Vol. VI. 8°. 

Padua, 1890. 

Paris. Acad6mie des Sciences. £tude du Sys- 
teme Optique forme d'une Lunette Astrono- 
mique et d'un double Miroir. Methode la 
plus precise pour la mesure des distances 
en vue de I'lStude de TAbberration et de la 
R6fraction. Par M. Loewy et P. Puiseux. 
4®. Paris, 1890. 

Annales du Bureau des Longitudes. Tra- 

vaux faits ^ I'Observatoire Astronomique 
de Montsouris (section navale) et m^moires 
divers. Tome IV"^ 4". Paris, 1890. 

Annuaire pour Tan 1890. 12°. 

Paris, [1889]. 

Connaissance des Temps. Pour Tan 1892. 

8°. . Paris, 1890. 

Enquetes et Documents r61atifs a TEnseigne- 

ment Sup6rieur. XXXII. Rapport sur les 
Observatoires Astronomiques de Province 
M. Loewy. 8**. Paris, 1889. 

XXXVIII. Pans, 1890. 

Prague. Konigl. bohmische Gesellschaft der 
Wissenschaften. Abhandlungen der mathe- 
matisch-naturwissenschaftlichen Classe vom 
Jahre 1889-1890. VII. Folge, 3 Band. 4°. 

Prague, 1890. 
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Prague. Konigl. bohmische Gesellschaft der 
Wissenschaften. Jahresbericht, 1889. 8°. 

Prague, 1890. 

, 1890. 8°. Prague, 1891. 

Sitzungsberichte der Mathematisch- 

naturwissenschaftlichen Classe. Jahrgang 
1889. II. 8°. Prague, 1890. 

Jahrgang 1890. I. 8°. 

Prague, 1890. 

1 890. II. 8°. Prague, 1 89 1 . 

K. K. Sternwarte. Magnetische und Meteor- 

ologische Beobachtungcn im Jahre 1889. 50 
Jahrgang. 4*^. Prague, 1896. 

Pulcova. De la Rotation de la Terre sous Tin- 
iiuence des Actions G6ologiques. Memoire 
pr^sente a TObservatoire de Poulkova k 
I'occasion de sa Fete Seniis6culaire par I. 
V. Schiaparelli. 8"^. Si. Petersburg,' \^^. 

Nicolai-Hauptsternwarte. Sammlung der 

Beobachtungen von Sternbedeckungen 
wahrend der totalen Mondfinsterniss, 1888 
Januar 28. Herausgegeben von Otto Struve. 
8°. .S7. Petersburg, 1889. 

Zum Fiinfzig-Jiihrigen Bestehn der 

Nicolai-Hauptsternwarte. Beschreibung des 
30-Zolligen Refractors und des Astrophy- 
sikalischen Laboratoriums. 4°. 

St, Petersburg, 1889. 

Observations de Poulkova. Publiees par 

Otto Struve, Directeur de TObservatoire 
Central Nicolas. Vol. VIII. Catalogues 
d'Etoiles deduits des Observations publiees 
dans les Volumes VI et VII. 4°. 

.SY. Petersburg, 1889. 

Supplement II. Photometrische Best- 

immung der Grtissenclassen der Bonner 
Durchmusterung. Ed. Lindemann. 4°. 

.SV. Petersburg, 1889. 

Tabulae Quantitatum Besselianarum pro 

Annis 1890 ad 1894 computatae. Edidit 
Otto Struve. (Contin.-tabularum annis 1861, 
1867, 1871, 1879 et 1885 editarum). 8"^. 

^SV. Petersburg, 1889. 
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The Rome. Specola Vaticana. Regolamento della 

serva ory. Specola Vaticana. 8". RomCy 1890. 

Rugby. Report on the Temple Observatory for 

the year ending 1890. 8°. \^^gh\ 1891.] 

The Academy. St. Louis. Academy of Science. Founders, 

Charter, Constitution, etc., Members and 

Exchanges. 8°. St Lauis^ 1890. 

The The Total Eclipse of the Sun, January 

Observatory. ^^ jgg^ ^ Report of the Observations made 

by the Washington University Eclipse Party, 
at Norman, California. 4°. 

Cambridge \Mass\ 1891. 

The Institute San Fernando. Instituto y Observatorio de Ma- 

Obse^vaton' "^^* Almanaque Nautico para el ano 1892. 

8°. Madrid, 1890. 

CatAlogo de la Biblioteca. 8°. 

San Fernando, 1889. 
The Society. San Francisco. Astronomical Society of the 
Pacific. Publications. Vol. II, No. 8, to 
Vol. Ill, No. 15. San Francisco, 1890-91. 

The Author. Robert Schram. Actual State of the Standard 
Time Question. [Extract from The Ob- 
servatory, No. 161, April, 1890.] 8^ 

[^London^ 1890.] 

Stundenzonen-System der Amerikanischen 

Eisenbahnen. [Separat-Abdruck aus Nr. 6 
der Monatsblatter des Wissensch. Club, in 
Wien, vom 15 Marz 1890.] 8**. rienna, iSgo. 

Adria Zeit. [Separat-Abdruck aus der 

Neuen Freicn Presse.] 16"^^. Fienna, 1889. 

Auslandische Stimmen liber die Adria Zeit. 

[Separat-Abdruck aus der Wiener Zeit- 
ung, No. 169.] 16"^^ Fien/ia, [1890]. 

I.a Zona Oraria dell' Adriatico. 32"»'>. 

Triest, 1890. 

The South Bethlehem. Lehigh University. Register 

University. fQ^ 1890-91. 12"'". S. Bethlehem, 1890. 

The Sydney. Results of Rain, River, and Evapora- 

Observatory. ^j^^ Observations made in New South Wales 

during 1889. H. C. Russell, Government 

Astronomer. 8^ Sydtiey^ 1890. 
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Sydney. Results of Meteorological Observations 
made in New South Wales during 1888. H. 
C. Russell, Government Astronomer. 8°. 

Sydney^ 1890. 

Tacubaya. Observatorio Astronomico Nacional. 
Boletin Tomo I. Num. 1-3. 4°. 

Mexico, 1890. 

Tananarive. Observatoire Royal de Madagas- 
car. R6sum6 des Observations M6t6orolo- 
giques. Par le R. P. E. Colin, S. J. 1889. 
8**. . Tananarive^ 1890. 

Tokyo. Imperial University of Japan. (Tei- 
koku Daigaku.) Calendar for the year 
1889-90. 8°. Tokyo, 1889. 

Toronto. Meteorological Service of the Domin- 
ion of Canada. Report for the year ending 
December 31, 1887. 8°. Ottawa, 1890. 

Monthly Weather Review, April, 1890- 

February, 1891. 4**. Toronto, 1890-91. 

General Meteorological Register for 

the year 1890. 8°. Toronto, \i?i()\\ 

The Canadian Institute. Proceedings. Vol. 

VII, fasciculus 2. 8°. Toronto, 1890. 

^Transactions. 1889-90. Vol. I (Nos. i 

and 2). 8°. Toronto, 1890-91. 

Fourth Annual Report, Session of 

1890-91. 8°. Toronto, 1891. 

[Traxler, R. P., copyrighted by.] The Principles 
of Mechanics as applied to the Solar System, 
etc., etc. 8°. San Francisco, 1889. 

Turin. Osservatorio della R. University di To- 
rino. Osservazioni Meteorologiche fatte 
neir anno' 1889, calcolate dalle Dottore G. 
B. Rizzo. 8°. Turin, 1890. 

Eflfemeridi del Sole e della Luna per 

Torrizonte di Torino e per I'anno 1891, cal- 
colate dair Ing. Tomaso Aschieri. 8*. 

Turin, 1890. 

Sulla Stella variabile U Ononis 

(Chandler 2100). Nota di Francesco Porro. 
8°. Turin, 1890. 
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Turin. Sulle Determinazioni di Latitudine 
esegiiite negli anni 1888, 1889, 1890 all' Os- 
servatorio di Torino. Communicazione pre- 
liminare di Francesco Porro. 8°. 

Turin, 1890. 

University of Virginia. Publications of the 
T.eander McCormick Observatory. Vol. I. 
Part 5. Durchmusterung, —23°. 8°. 

Charlottesville, 1 890. 

Vienna. K. K. Universitats- Stern warte (Wah- 
ring), Annalen. I. Supplement Band. Kat- 
alog der Argelander'schen Zonen vom 15 
bis 31 Grade Siidlicher Declination fiir 
1850.0. Dr. Edmund Weiss, Director. 8°. 

Vienna, 1890. 

K. K. Gradmessungs-Bureau. Astrononi- 

ische Arbeiten. II Band. Langenbestim- 
mungen. 4°. Vienna, 1890. 

Kaiserliche Akademie der Wissenschaften. 

Circular No. LXXII. 8°. Vienfta, 1890. 

Vilafranca del Panadas. Estacion Meteologica. 
Observaciones efectuadas durante el aiio 
1890. Jose Balta R. de Cela. 8°. 

Vilafranca, 1891. 

Washington. American Ephemeris and Nautical 
Almanac for the year 1893. 8°. 2 Copies. 

Washington, 1890. 

Hydrographic Office, U. S. Navy. Folio. 

Washington, 1890-91. 
a. Pilot Charts of the North Atlantic Ocean. 
November, 1890-March, 1891. 
Ik Bulletin No. 62 and 3 Supplemental 
Charts. 

U. S. Coast and Geodetic Survey. Report 

of the Superintendent for the year ending 
with June, 1888. 4^. Washington, 18S9. 

Bulletins, Nos. 18-21. 4° 

I f 'ashington, \ 890-9 1 . 

Charts. Folio. Washington, 1890. 
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Washington. U. S. Coast and Geodetic Survey^ 
a. Isogenic Chart of the United States for 
the Epoch 1890. 
If. Alaska and Adjacent Regions. 

c. Magnetic Meridians of the United States 
for January, 1890. 

d. Annual Change of the Magnetic Declina- 
tion for the Epoch January, 1890. 

Washington. U. S. Board on Geographic Names. 
Bulletins No. i and 2. 8°. 

WasktNgion, 1890-91. 

U. S. Naval Observatory. Observations 

made during th^ year 1884. 4®. 

IVas/ttngiofiy 1889. 

1885. 4^ Washington^ 1891. 

Appendix I. The Interna- 
tional Astrophotographic Congress, and a 
visit to certain European Observatories and 
other Institutions. Report to the Superin- 
tendent by Albert G. Winterhalter. 4°. 

Washington^ 1889. 

^Appendix II. Saturn and its 

Ring, 1875-1889. Asaph Hall. 4^ 

Washington, 1889. 

Appendix III. The Solar 

Parallax and its Related Constants, includ- 
ing the Figure and Density of the Earth. 
Wm. Harkness. 4°. Washington, 1891. 

Observations 1886. Appendix I. Mag- 
netic Observations, 1888 and 1889, by Ensign 
J. A. Hoogewerfif, U. S. Navy. 4°. 

Washington, 1890. 

Report of the Superintendent for the 

year ending June 30, 1889. 8*. 

Washington, 1889. 

for the year ending June 30, 1890. 

8°. Washington, 1890. 

Zurich. Astronomische Mittheilungen von Dr. 
Rudolph Wolf. 8°. Vol. VIII, Nos. 
LXXVI and LXXVII. Zurich, 1890-91. 
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In addition to the foregoing there have been placed upon 
the Library table, shortly after publication, as loans, the fol- 
lowing periodicals : — 

By Professor Newton : " The Observatory " — for the past 
three years. 

By Dr. Elkin : " Astronomische Nachrichten." " The Astro- 
nomical Journal." " Vierteljahrsschrift der Astronomischen 
Gesellschaft." " Science." 

By others : " Nature." " American Journal of Science and 
Arts." 

In the absence of any fund whatever for the increase of the 
Library, either by the purchase of books or by subscription to 
the absolutely necessary current literature, the great accepta- 
bility of these temporary provisions will be recognized at 
once. Tlirough the Loomis bequest, the Library possesses 
complete or nearly complete sets of these periodicals down to 
within two or three years. The continuations loaned, as 
above, belong to series reaching far back, and to break these 
would in some cases be a damage out of proportion to the 
gain of the Observatory. Situated as we are a mile and a half 
from the College Library, such of these periodicals as are 
to be found there can be of little use to us, in the frequent 
momentary references which have to be made in the progress 
of our work. The income of an initial fund of about one 
thousand dollars, for the maintenance of subscriptions to the 
most essential astronomical periodical literature seems to be a 
desideratum requiring only to be known to be attained. It 
will be observed that our publications bring us a large number 
of exchanges, including some which are not exclusively Astro- 
nomical but which are very acceptable, and these exchanges 
are continually increasing. But there are many necessary 
publications which are not freely exchanged, and for these a 
further endowment fund is greatly needed, but can await the 
provision of that first named. 

THERMOMETRIC BUREAU. 

Mr. Peck has continued to make the thermometer compari- 
sons. The principal American manufacturers maintain their 
standard for small corrections. Perhaps a quality of the 
"Independent Index" form — not, however, essential — ought 
to be noticed in these reports ; it is that of losing, more or 
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less easily the sustaining power of the " trap." We have often 
to reject instruments — not unfrequently to the extent of twenty 
per cent. — in which, occasionallyy the index will drop, the great- 
est care being exercised, while in a larger number of instances, 
and at the same temperature, it will maintain its position as a 
maximum register. This quality has probably been generally 
recognized by makers and users, and not regarded as more 
serious than the permanent loss of the " short " index, which 
could, indeed, be restored, but with a liability to change in the 
corrections. Under unequal stress in the glass, from the 
mode of cooling after the production of the " trap," probably, 
a slight concussion will sometimes cause a minute fracture in 
the " trap " by which its sustaining power is lost. Recently 
three instruments were returned to us, which would not under 
any circumstances register : but two months previously, under 
repeated tests they did not fail to register ; in one of them the 
microscope revealed a small loosened fragment of glass, just 
below the " trap,*' which must either have been detached after 
our previous examination, or, by its position, have assisted 
the trap at that time in the performance of its function ; the 
other two instruments are assumed to have undergone a like 
fracture, although that was not demonstrated. 

Mr. Peck also calls attention to the observation that some 
instruments of this form which register correctly when sud- 
denly transferred to a temperature lower by ten degrees or 
more, will fail to register when the temperature is more grad- 
ually lowered, as by transfer to a medium only ten, or less, 
degrees cooler — or when left in a bath which is allowed to 
slowly fall in temperature. The cause of this is taken to be 
that in a particular construction of the "trap" a somewhat 
sudden contraction of the mercury near the "trap" may be 
required to overcome a cohesion of the mercury which is 
more effective than the resistance of the "trap." In many of 
these cases the preservation of the instrument in a horizontal 
position, where that is practicable, until the reading is made, 
will probably overcome the difficulty, exercising care that the 
index does not rise as in some cases it will, even against 
gravity. 

Very respectfully, 

ROBERT BROWN, 

Secretary of the Observatory. 
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REPORT OF DR. ELKIN. 

Yale University, June 9, 1891. 
To the Board of Managers of the Observatory : 

Gentlemen : — The work under my charge has progressed 
during the past year as follows : 

In observational work with the Heliometer I have been 
engaged almost wholly in the continuation of the series on the 
parallaxes of the first magnitude stars in the Northern hemis- 
phere. The scheme originally laid out has now been com- 
pleted and furnishes for each of the ten stars three (for 
Arcturus, live) independent results. The reductions are also 
nearly finished and the final values will be very shortly ready 
for publication. 

The triangulation of the comparison stars for Victoria 
according to the plan drawn up by Dr. Gill has been carried 
out by Mr. F. L. Chase, who secured some 450 measures of 
these stars during the months of June to October, 1890. Mr 
Chase has also reduced the observations as far as it was advis- 
able for us to do so here and the results have been communi- 
cated to Dr. Gill, along with the reduced results of our 
observations of Victoria and Sappho in 1889. Since February, 
1 89 1, Mr. Chase has been engaged in a triangulation of the 
principal stars in Coma Berenices and up to date about one-half 
of the proposed measures have been obtained. Mr. Chase has 
also used the 8-inch Reed Equatorial for the determination of 
places of Comet Zona (1890, iv) and several asteroids, the 
results of which have been published in the Astronomical 
Journal, 

The computations on the Iris series in 1888 have been car- 
ried forward to an advanced stage, a large part of the work 
being done by Miss Margaretta Palmer. The heliometer 
observations have been reduced and compared with a pro- 
visional ephemeris and preliminary places ot the comparison 
stars, the resulting equations of condition formed and a first 
solution of the same carried out. For the final solution a 
careful discussion of the errors of the ephemeris and the 
definitive places of the stars are required ; these latter are to 
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be furnished by Prof. Auwers from the whole mass of meri- 
dian observations made in 1888 and 1889. The reduction of 
the polar triangulation is also nearly finished and requires 
only a final revision. 

It is proposed during the ensuing season to devote the 
Heliometer to a series of measures on the satellites pf Jupiter 
for the determination of their orbits and the mass of the 
planet, comparing them inter se^ as has been done with such 
success by Herrmann Struve at Pulkova with those of Saturn. 
Vox this purpose it seems to me that in one important respect 
the heliometric method is not likely to be surpassed by other 
methods, and that is in the accuracy with which the scale- 
value and the orientation can be ascertained. 

Respectfully, 

W. L. ELKIN, 

Astronomer in c/iarfre of the Heliometer. 
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EDWARD MORDECAI REED. 

The Board of Managers have lost by death their colleague, 
E. M. Reed, Esq., who died February 13, 1892. Mr. Reed was 
from his boyhood deeply interested in Astronomy, and in his 
later years he has aided the Yale University Observatory by 
his repeated gifts, and by his wise counsels. The Grubb 
Equatorial in the eastern tower was purchased and presented 
by him to the institution. By his will he has bequeathed to 
the Observatory the reversion of two-thirds of his estate to be 
used in carrying on our scientific work. The Board desires 
to place on record their high estimate of his generosity and 
personal worth. 
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Yale University, June 25, 1892. 

To the President and Fellows of Yale University : 

Gentlemen : — The Board of Managers herewith transmit 
the reports of Mr. Brown the Secretary of the Observatory, 
and of Dr. Elkin the Astronomer in charge of the Heliometer, 
The clocks and the time signals have been under the care of 
Mr. C. H. Ewing. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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SECRETARY'S REPORT. 

Yale Observatory, June 17, 1892. 

To the Board of Managers : 

Gentlemen : — I have the honor to report for the year ending 
with May 31, 1892, as follows : 

OBSERVATORY RESERVATION GROUNDS. 

A few plantations of ornamental shrubs have been made, 
without cost to the Observatory ; and a few trees have been 
planted. 

GROUNDS NORTH OF CANNER STREET. 

The City Street Department has completed the grading of 
St. Ronan street, from Canner to Highland streets, so far as 
the "cuts" would go toward the "fills," making the street 
safe and passable, but leaving considerable filling to be made 
at each end of this section, before the established grade is 
attained. The fence posts have been set — ^and reset where the 
change of grade made this necessary— around the entire tract, 
except a small number at the east end of our Canner street 
frontage, where the sidewalk requires filling, which awaits 
action upon the proposed layout of the grounds, and location 
of roads, which will yield the material for this fill. 

The contributions to the Library of the Observatory during 
the year ending with May 31st, 1892, have been as follows : 

Becker Ludwig. On the Orbit of the Periodic The Author. 
Comet 1867 I. [Reprint from Mo. Not. 
R. A. S. Vol. Li; No. 8.] 8°. 

\Londori\ 1891 

Berlin. Koni^l. Sternwarte. Beobachtungs- . '^^^ 
Ergebnisse, Heft No. 5. Beitrage zur Bes- Observatory, 
timmung der Mondbewegung und der 
Sonnenparallaxe aus Beobachtungen von 
Sternbedeckungen, etc. Dr. H. Battermann 
4**. Berlin^ 1891. 
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The Academy. Bologna. R. Accademia delle Scienze dell* Isti- 
tuto. Memorie della Sezione delle Scienze 
Fisiche e Matematiche. Serie IV, Tomo 
X. 4°. Bologna^ 1890. 

Del Meridiano Iniziale e delT Ora 

Universale. [Estratto dal Rendiconto]. 8°. 

Bologna^ 1890. 
The Library. Brunswick. Bowdoin College. Library Bulle- 
tin No. I. 8*. Brunswick^ 1891. 
The Publishers. Buffalo. Medical and Surgical Journal. June, 
1891-May, 1892. 8°. Buffalo^ 1891-92. 
The Academy. Bruxelles. L*Acad6mie Royale des Sciences 
des Lett res et des Beaux Arts. Annuaire, 
1890. 8°. BruxelleSy 1890. 

1891. 8°. " Bruxelles, v^\, 

Bulletins. 59me Ann6e, 3me S6ric, 

Tome XVII, 8°. Bruxelles, 1889. 
59n)e Ann6e, 3me S6rie, Tome 

XVIII, 8°. Bruxelles, 1889. 
6ome Ann6e, 3me S6rie, Tome 

XIX, 8**. Bruxelles, 1890. 
6ome Ann6e, 3me S6rie, Tome 

XX, 8°. Bruxelles, 1890 
-6ime Ann6e, 3me S^rie, Tome 



XXI, 8^ Bruxelles, 1891 

The Cambridge. The Astronomical Observatory of 

Observatory. Harvard College. Annals. 4^ Vol. XXVI, 

Part I. Preparation and Discussion of 
The Draper Catalogue. By Edward C. 
Pickering, Director. Cambridge, 1891. 

Vol. XXX, Part II. Obser\'ations 

at the Blue Hill Meteorological Observa- 
tory in 1890. Cambridge, 1891. 

Forty-sixth Annual Report of the Di- 
rector. 8**. Cambridge, 1891, 

Time Service. 4**. Cambridge, \%^\, 

The Author. Campbell, W. W. The Reduction of Spectro- 
scopic Observations of Motions in the Line 
of Sight. [Reprint from Astronomy and 
Astro- Physics, No. 104.] 
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Chapel Hill. Journal of the Elisha Mitchell 
Scientific Society. Vol. VIII, 1891. 8^ 

Raleigh, N, C, 1891. 
Christiana. Supplement zu den Zonenbeobach- 
tungen. H. Geelmuyden. 4°, 

Christiana, 1891. 

Magnetische Beobachtungen und Stiindliche 

Temperaturbeobachtungen im Terminjahre 
August 1 882- August 1883 angestellt auf der 
Universitats-Sternwarte. H. Geelmuyden 
4°. Christiana, 1891. 

Catalog der Astronomischen Gesellschaft. 

Erste Abtheilung. Catalog der Sterne bis 
zur neunten Grosse zwischen 80° Nord- 
licher und 2® Siidlicher Declination fUr das 
^quinoctium 1875. Drittes Stiick, Zone 
4- 65° bis + 70°. 4**. Leipzig, 1890. 

Norwegisches Meteorologisches Institut. 

Jahrbuch fiir 1888. 4*. Christiania, 1890. 

flir 1889. 4". Christiana, 1891. 

W. H. M. Christie. On a New Dome to be 
erected at the Royal Observatory, Green- 
wich. [Reprint from Mo. Not, R. A. S. 
Vol. LI, No. 7.] 8^ London, 1891. 

Coimbra. Observa95es Magneticas feitas no Ob- 
servatorio Meteorologico e Magnetico da 
Universidade de Coimbra, nos Annos decor- 
ridos de 1878 a 1890. 4°. Coimbra, 1891. 

Observa9oes Meteorologicas feitas no Ob- 

servatorio Meteorologico e Magnetico da 
Universidade de Coimbra no Anno de 1890. 
4°. Coimbra, 1891, 

Cordoba. Anales de la Oficina Meteorologica 
Argentina por su Director, Gualterio G. 
Davis. 4*. Tomo VIII. Climas de 
Matanzas, Corientes, Catamarca, Mailin y 
Cochinoca. Buenos Aires, 1890 

Resultados del Observatorio Nacional Ar- 

gentino. Juan M. Thome, Director. 4®. 
Vol. XIII. Observaciones del aiio 1880. 

Buenos Aires, 1891. 
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The Author. W. Dollen. Stern-Ephemeriden auf das Jahr 
1892. 8^ Berlin, 1891. 

The Dorpat. Beobachtungen der Kaiserlichen Uni- 

Obscrvatory. versitSts-Sternwarte, 18*' Band. Reducirte 

Beobachtungen am Meridiankreise von 
Zonen stern en und mittlere Oerter derselben 
fiir 1875.0. Dr. Ludwig Schwarz. 4*. 

Dorpat^ 1 89 1. 

The Author. N.-C. Duner. Recherches sur la Rotation du 

Soleil. Upsala, 1891. 

The Durban, Natal, S. Africa. Annual Report of 

Observatory. the Superintendent, Natal Obsenatory, for 

the year 1890-91. E. Nevill^ Government 

Astronomer. 4°. 

Pieiermaritzburgy 1 892. 

Edinburgh. Royal Observatory Circulars. Nos. 

16-27. S°- Edinburgh, 1891-92. 

Geneva. L'Observatoire de Geneve. R6suin^ 

M6t6orologique de TAnnee 1890 pour Ge- 
neve et le Grand Saint Bernard. A. Kam- 
mermann. 8"^. Genrra, 1891. 

Observations M6t6orologiques, D6c. 

1889-N0V. 1890. Geneva, 1891. 

Rapport sur le Concours pour le r6g- 

lage des Chronomdtres pendant Tannee 1891. 
Pr6sent6 k la Soci^t6 des Arts, le 14 Mars 
1892, par M. Raoul Gautier. 8°. 

Geneva, 1892, 

Georgetown. Georgetown College Observatory. 

The Photochonograph and its Application 

to Star Transits. 4°. Washingt(m, 1891. 

Astronomer Greenwich. Royal Observatory. Rates of 

Royal. Chronometers on Trial for purchase by the 

Board of Admiralty. 4**. London, 1891. 

Rates of Deck Watches on Trial for 

purchase by the Board of Admiralty. 4°. 

London, 1891. 
Assumed Mean Right Ascensions of 



The Lords 

Commissioners 

of the 

Admiralty. 



Clock Stars with the corrections of the R. 
A. of the Nautical Almanac for 1892.0. 4°. 

London, 1801 
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Greenwich. Royal Observatory, Nautical Al- The Lords 
mapac and Astronomical Ephemeris for ora™>s^>oner8 
the year 1895. 8**. London, [1891.] Admiralty. 

Havana. Observaciones Magn6ticas y Meteoro- The College. 
16gicas del Real Colegio de Belen de la 
Compafiia de Jesus. 4°. [To June 1889.] 

Havana, 1891. 

Haverford College Observatory. Parallax of The 

Lalande ii96=South 503. By F. P. Leav- Observatory, 
en worth. [Haverford, 1891.] 

Parallax of Delta Herculis. [From 

Haverford Collie Studies, No. 11.] (In- 
cludes Observations of Double Stars ; of 
Comet Wolf {b 1891); and of Sun Spots.) 
8°. [Haverford,] 1891. 

Helsingfors. [Theses presented to the Royal The University 
Alexander University, Helsingfors.] Library. Upsala. 

Relander, H. M. J. Bestimmung der Mini- 
malfiachen welche eine Schaar reeler Curven 
zweiten Grades enthalten. 4"*. 

Helsingfors, 1888. 

Kerppola, K. Zur Theorie der biqvadrati- 

schen Reste. 4°. Helsingfors, 1888. 

Brander, K. A. Beitrag zur Untersuchung 

elektrischer Erdstrome. 4°. 

Helsingfors, 1888. 

Genetz, Atle. Till teorin for de Fuchs'ka 

functionerna. 4*. Helsingfors, 1889. 

Heinricius, P. A. Definitive Bahnelemente 

des Kometen 1887 III. 4°. 

Helsingfors, 1889. 

Melander, G. De la Dilatation des Gaz d 

des Pressions inf6rieures d la Pression at- 
mosph6rique. 4°. Helsingfors, 1889. 

-Biese, Ernst. Das Verticalvariometer mit 

verticalen Magneten. 4**. 

Helsingfors, 1890. 



-Tallqvist, Hj. Bestimmung einiger Mini- 
malflachen deren Begrenzung gegeben ist. 
4^. Helsingfors, 1890. 
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Helsingfors. Neovius, Arvid. Om lufttrycks- 
vatrdens reduktion till hafsytan. 8^. 

Helsingfors^ 189 1. 

Hicks, E. L. The Collection of Ancient Mar- 
bles at Leeds. [Reprint from the Journal 
of Hellenic Studies, Vol. XL] 8^ 

[Leeds f] 1890. 

Hongkong. Observations made at the Observa- 
tory in the year 1888, by W. Doberk, Direc 
tor. 4^ Hongkong^ 1889 

in the year 1889. Hongkong^ 1891 

" " " 1890. Hongkong^ 1891 

Jena. Sternwarte. [Sonder-Abdruck aus V. J, 
S. der Astronomischen Gesellschaft, Jahr 
gang 26, Heft 2.] Dr. Otto Knopf. 8^ 

[Leipzig, 1 89 1.] 

Kalocsa. Publicationen des Haynald-Observa- 
torium. V. Heft. 1891. Meteorologische 
Beobachtungen, 1 886-1 888. Mit einer Be- 
schreibung des Anemometers und des Son- 
nenscheinautographen. 8**. Kalosca, 189 1. 

Keeler, James E. Mount Hamilton, Cal. The 
Star Spectroscope of the Lick Observatory. 
[Reprint from Astronomy and Astro-Phy- 
sics, No. 102.] 8**. [ , 1892.] 



The 
Observatory. 



H. A. Newton. 



The Society. 



Elementary Principles governing the 

Efficiency of Spectroscopes for Astronomi- 
cal Purposes. 8°. [Reprint from Sidereal 
Messenger No. 99.] [Northfield, 1892.] 

Kiel. Publicationen der Koniglichen Stern- 
warte. VII, Der Brorsen'sche Comet. I. 
Theil. Die Verbindung der Erscheinungen 
1873 und 1879 und die Vorausberechnung fiir 
1890. Dr. E. Lamp. 4°. Kicl^ 1892. 

Astronomische Nachrichten. General-Re- 
gister der Bande 81 bis 120, Nr. 1921 bis 
2880. 4°. Kiel, 1 891. 

Leeds. Philosophical and Literary Society 
Seventy-first Annual Report. 8°. 

Leeds, 1891. 
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Leipzig. Konigl.-Sachische Gesellschaft der The Society. 

Wissenschaften. Abhandlungen der Mathe- 

matisch-Physischen Classe, Band XVII. 

8°. 

No. III. Mikrometrische Vermessung des 

Sternhaufens 2 762. Reinhold Hahn. 

Leipzig, 1 89 1, • 
No. VI. Die Vergrosserung des 

Erdschattens bei Mondfinsternissen. J. Hart- 

mann. Leipzig, 1891. 

Lewis, John E. 2 Photographs of the Moon, The Observer. 

I St Quarter, June 25, 1890. 

[Ansom'a, Conn., 1890.] 
Louvain. L'Universite Catholique. Annuaire 

pour Tan 1884. 12**. Lou7fain, [188^.] 

1885. Louvain, [1884.] 

1886. Louvain, [1885.] 

1887. Louvain, [1886.J 

1888. Louvain, [1887.] 

1 889. Louvain, [ 1 888.] 

1890. Louvain, [1889.] 

1 89 2 . Louvain, [ 1 89 1 .] 

Liber Memorialis 1 834-1 884. 8°. 

Louvain, 1887. 
Lund. Observations des ifitoiles de la Zone en- The 

tre 35° et 40° de d6clinaison boreale— Re- Observatory. 

duites d Tequinoxe moyen de 1875.0 par N. 

C. Dun6r et Folke Engstrom. Tome II, 3. 

4°. Lund, 1 89 1. 
Folke Engstrom. BestJtmning af Lunds The University 

Observatorii Polhojd. 4°. Lu7id, 1889. Library, Upsala. 

Madras. Results of the Observations of the The 

Fixed Stars . . at the Government Observa- Observatory. 

tory, Madras, in the years 1868, 1869 and 

1870. Norman Robert Pogson. 4*. 

Madras, 1890. 
1871, 1872 and 1873. C. Michie Smith, 

officiating Government Astronomer. 4°. 

Madras, 1S92. 
Madrid. Memorias de la Real Academia de The Academy. 

Ciencias Exactas, Ffsicas y Naturalcs. 

Tomo XV. 8°. Madrid, 1890, 
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Manchester. Literary and Philosophical Soci- 
ety. Memoirs and Proceedings. Fourth 
Series. Vol. IV, Nos. 4 and 5. 

Manchester y 1891. 

A. Marth. [Reprints from Mo. Not. R. A. S.] 
8°. Ephemeris for Physical Observations 
of Jupiter 1891. 8°. [Vol. LI, No. 5]. 

London^ 1891. 

Ephemeris for Physical Observations of the 

Moon, 1891, May 11 to August 31. [Id. 
No. 6.] London^ 1891. 

a. Data, for Computing the Positions of the 

Satellites of Jupiter 1891. 
b, Ephemeris for Physical Observations of 
the Moon 1891, Sept. 10 to Oct. 28. [Id. 
No. 8.] London^ 1891. 

a. Ephemeris of the Satellite of Neptune 

1891-92. 

b, Ephemeris for Physical Observations of 
the Moon, 1891, Nov. 9 to Dec, 25. 

c. Ephemerides of the Satellites of Saturn, 
1891-92. [Id. No. 9.] London^ 1891. 

a. On the Conjunction of Venus and Jupi- 
ter, 1892, Feby. 5-6. 

/;. Ephemerides of the Satellites of Saturn 
1891-92 (continued). [Vol. LII, No. i.] 

London^ 1891. 

a. Ephemerides of the Satellites of Saturn 

1891-92 (continued). 

b, Ephemeris of the Satellites of Uranus. 

1892. [Id. No. 3.] London^ 1S92 

a. Ephemerides of the Satellites of Saturn 

1891-92 (concluded). 

b. Ephemeris for Physical Observations of 

Mars, 1892. [Id. No. 5.] London^ 1892. 

Milan. R. Istituto Lombardo. [Estratti dai Ren- 
diconti: Serie II. Vol. XXIV.] 8°. 

a, Sul Metodo Grafico nel Calcolo delle 

Eclissi Solari. 

b, Sulle Eclissi Solari visibili in Italia da) 
1 89 1 al 1900. Dott. Michel c Rajna. [Fasc. 
IXeXI.j Milan, i^i)i 
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-Sulle Eclissi Solari del Giugno 



1891 e del Aprile 1893. Dott. Michele Raj- 

na. [Fasc. XVI.] Milan^ 1891. 
Osservazioni fatte nella R. Spec- 

ola di Brera, durante TEclisse de Luna del 

15 Novembre 1891. Dott. M. Rajna. [Fasc. 

XIX.] Milan, 1891, 

Munich. Sternwarte in Bogenhausen. Neue 

Annalen. 4°. H. Seeliger, Director. Band 

I. Munich, 1890. 

Band II. Munich, 1891. 

Naples. Osservatorio di Capodimonte. [Es- 

tratti dai Rendiconti della R. Accad. 

delle Scienze Fis. e Mat di Napoli]. 4°. 

Posizioni apparenti di alcune stelle dell' 

Eridano. E. Fergola. Naples, 1889. 
SuU'errore di collimazione negli 

strumenti meridiani. E. Fergola. 

Naples, 1889. 
Determinazioni assolute della 

componente orizzontale della forza mag- 

netica terrestre ncH' anno 1889. Dott. F. 

Contarino. Naples, 1890. 
Sulla costante della collima- 
zione del cerchio meridiano Reichenbach- 

Heurtaux. Dott. F. Contarino. 

Naples, 1890. 
Riassunti decadici e mensili delle 

Osservazioni meteoriche, nell* anno 1889. 

Dott. F. Contarino. Naples, 1891, 
Determinazioni assolute della dec- 

linazione Magnetica nell' anno 1890. Dr. 

F. Angelitti. Naples, 1891. 
Riassunti decadici e mensili delle 

Osservazioni meteoriche, nell* anno 1890. 

Dr. F. Contarino. Naples, 1891. 
Determinazioni assolute della In- 

clinazione Magnetica, negli anni 1889 1890 

e 1891. Dott. F. Angelitti. 

Naples, 1892, 



The Royal 
Observatory 



The 
Observatory. 



Digitized by 



Google 



The Naples. Osservazioni meteoriche. 

pbservatory. ,890. [NapUs, 1891.J 
1 89 1. [Naples, 1892.] 

Neuchatel. L'Observatoire. Catalogue d'Etoiles 

Lunaires. Dr. J. Hilfiker. 

Neuchatel y 1891. 
The Author. H. A. Newton. On the Capture of Comets by 
Planets, especially their Capture by Jupiter. 
[From the Amer. Jour, of Science. Vol. 
XLII, Sept. 1891.] 8°. Neru Haven, \^<^\, 
The New York, Columbia College Observatory. 
Observatory. Contributions, No. 3. The Rutherfurd Pho- 

tographic Measures of the Group of the 
Pleiades. Harold Jacoby, New York, 1892. 
The Trustees. Cooper Union. Thirty-second Annual Re- 
port of the Trustees. 8°. New York, 189 1. 
The Publishers. The Jewelers' Circular and Horological Re- 
view. 4^. Vol. XXII, Nos. 18 to end. 

New York, 1891. 

Vol. XXIII. Neru York, 1891-92. 

Vol. XXIV, Nos. 1-17. 

New York^ 1892. 
The Academy. Padua. Atti e Memorie della R. Accademia 
di Scienze, Lettere ed Arti. 8°. Anno 
CCXCII. (1890-91). Vol. VII. 8^ 

Padua, 1891 
Bureau des Paris. Connaissance des Temps — pour Tan 1893, 
Loniritudes. 8°. Paris, 1891 

Kxtrait \ Tusage des Ecoles d'Hydro 

graphic et des Marins du Commerce, pou 
Tan 1892. 8°. Paris, 1890. 

Annuaire pour Tan 1891, 12**. 

Paris, [1890.] 

Ephemerides des 6toiles de culmination 

lunaire et de longitude pour 1891, parM. M. 
I.cx'wy. 4°. Paris, 1S90. 

The Annuaire de I'Observatoire Municipal de 

Observatory. Montsouris, pour I'an 1890. 12°. 

Paris, 

pour I'an 1891. 12". Paris, 
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Prague. K. K. Sternwarte. Magnetische und The 

Meteorologische Beobachtungen im Jahre Observatory. 
1890. 51 Jahrgang. 4°. Prague^ 1891. 

Pulcova. Nicolai-Hauptsternwarte. Bericht 

fiir die Periode 1887 Mai i (13) bis 1889 Nov- 
ember I (13.) 8®. St. Petersburg, 1890. 

Observations de Poulkova. Suppl6- 

ment III. Catalog von 5634 Sternen fiir die 
Epoche 1875.0 aus den Beobachtungen am 
Pulkowaer Meridiankreise wahrend der 
Jahre 1874-1880. H. Romberg. 4°. 

St, Petersburg, 1891. 

Rome. Specola Vaticana. Publicazioni. Fasc. 

I ed II. 4°. Rome, 1891. 

Rugby. Report on the Temple Observatory for 

the year 1891. 8°. \Pugby, 1892.] 

St. Louis. Academy of Science. Transactions. The Academy 
8°. Vol. V, Nos. 3 and 4. 

Vol. VI, Nos. I and 2. 

St. Petersburg, Acad6mie Imp6riale des Sci- 
ences. Melanges Mathematiques et Astron- 
omiques tires du Bulletin. Sur les Ph6n- 
omenes extraordinaires pr6sent6s par la 
grande Com^te de 1882. ParTh. Bredichin, 
8°. St. Petersburg, 1890. 

San Fernando. Instituto y Observatorio de Ma- 
rina. Almanaque Ndutico para el aiio 1893. 
8°. Madrid, 1891. 

San Francisco. Astronomical Society of the 
Pacific. Publications. Vol. Ill, No. 16, to 
Vol. IV, No. 22. San Francisco, 1891-92. 

Santiago. Observatorio Nacional. Anales. Co- 



The Author. 



The Institute 

and 
Observatory. 

The Society. 



ordenadas Jeograficas de algunas Ciudades 
de Chile. A. Obrecht. 8°. Santiago, 1890. 

Schram, Robert. Meridian von Jerusalem. 
[Separatabdruck aus Nr. 51 u. 52 der K. 
Wiener Zeitung.] i6mo. Vienna, 1891 

Zur Einfilhning der mitteleuropjiischen Zeit 

in Wien [Separat-Abdruck aus dem Frem- 
den-Blatt vom 5 Jiinner 1892]. i6mo. 

Vienna, 1892. 
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The Author. Schwarz, Dr. J^. Eine Studie auf dem Gebiete 
der practischen Astronomic. 4®. 

Dorpat^ 1889. 
The Academy. Stockholm. Kongl. Svenska Vetenskaps-Akad- 
emiens Handlingar. Bandet 23, No. 13. 
Om lagttagelserna vid Upsala Observato- 
rium for Equinoktiets Bestamning vdren 
och Hosten 1889. K. Bohlin och C. A. 
Schultz-Steinheil. 4°. Stockholm, 1890. 

No. 14. Definitive Bahnelemente 

des Kometen 1840 IV. C. A. Schul tz -Stein - 
heil. 4°. Stockholm^ 1890. 

The Author. Striive, Dr. L. Bestimmung des Mondbalb- 
messers aus den wahrend der totalen Mond- 
finsterniss 1884 October 4 beobachteten 
Sternbedeckungen. 4®. Dorpai, 1889. 

Sunderland. Publications of West Herndon 

House Observatory. No. i. The Structure 
of the Sidereal Universe. T. W. Backhouse. 
4°. Sunderland^ 1891. 

The Sydney. Photographs of the Milky- Way and 

Observatory. Nubeculae. H. C. Russell, Government 

Astronomer. 4°. Sydney, 1890. 

Tacubaya. Observatorio Astron6mico Nacional. 

Boletin Tomo I. Niim. 4-9. 4*^, 

Mexico, 1891-92. 
Anuario para el afio de 1890. Ano X. 

8''. Mexico, 1889. 

1891, Ano XI. Mejeico, 1890. 

1892, Ano XII. Mexico, 1891. 

Tananarive. Observatoire Royal de Madagas- 

car. Observations Met^orologiques. Par 
le R. P. E. Colin, S. J. Vol. II, 1890. 8°. 

Tananarive, 1891. 
The Author. Tebar, Jesus Munoz. Estrellas fugaces, Bolides 
y Aerolitos. 8°. Caracas, 1891. 

The Director. Toronto. Meteorological Service of the Domin- 
ion of Canada. Monthly Weather Review, 
March, 1891-January, 1892. 4°. 

Toronto, 1891-92. 

General Meteorological Register for 

the year 1891. 8°. Toronto, \%^z. 
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Toronto. The Canadian Institute. Transactions. 
1889-90. Vol. II, Part I. 8°. Toronto, 1891. 

Astronomical and Physical Society. Trans- 
actions, for the year 1890, including First 
Annual Report. 8°. Toronto, . 

1891, including Second Annual 

Report. 8*. Toronto, . 

Turin. Osservatorio della R. University di To- 
rino. Osservazioni Meteorologiche fatte 
neir anno 1890. Dott. G. B. Rizzo. 8*. 

Turin, 1891. 

Effemeridi del Sole e della Luna per 

Torrizonte di Torino e per I'anno 1892. 
Tomaso Aschieri. 8*. Turin, 1891. 

Di un Notevole Tipo Isobarico Subal- 

pino. Dott. G. B. Rizzo. 8°, Turin, 1891. 

Variazioni prodotte dal Calore in al- 

cuni Spettri d'Assorbimento. Dott. G. B. 
Rizzo. 8°. Turin, 1891. 

Upsala. [Theses presented to the Upsala Uni- 
versity]. Dillner, Goran. Theori for ytor 
af andra graden. 8"". Upsala, 1^6^, 

Daug, H. T. Undersokning af ndgra cor- 

responderande Curvor. 8°. Upsala, 1861. 

Lundquist, Carl Gustaf. Undersokning af 

ndgra viitskors ledningsformdga for var- 
me. S"". Upsala, 1869. 

Nyren, Magnus. Forsok till bestiimning 

af Precessionskonstanten rnedelst Ijussvaga 
stjernor. 8°. Upsala, 1869. 

Falk, M. Om konvergensen och divergen- 

sen af kedjebntk med hvarannan led positiv 
och hvarannan negativ. 8°. Upsala, 1870. 

Mittag-Leffler, G. Om skiljandet af rotterna 

till en synektisk funktion af en variabel. 
8°. Upsala, 1872. 

Billbergh, Th. C. Bidrag till kannedomen 

om de elektriska disjunktions-strommarne. 
8'. Upsala, 1872. 

Hamberg, H. E. Om Nattfrosterna i 

Sverige, tlren 1871, 1872, 1873. 8°. 

Upsala^ 1874. 
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The University Upsala. Lundberg, Erik. Om plana kurvors 
Library. rullning. 8*. Upsala, 1874. 

Falk, M. Om partiela differentialeqva- 

tioner af hogre ordnung an Forsta. 8**. 

Upsala^ 1875, 

Theorell, A.-G. Description d'un M6teor- 

ographe imprimeur, construit pour TObscr- 
vatoire M6teorologique de Vienne. 8*. 

Upsaia, 1875. 

Lundquist, G. Om friktion hos vatskor 

och gaser. I. 8*. [2 copies]. Upsala, 1875. 

Dahlin, E. M. Bidrag till de matematiska 

vetenskapernas historia i Sverige fore 1679. 
8*. Upsala, 1875. 

Enestrom, G. Framstallning af striden om 

det isoperimetriska problemet. 8^. 

Upsala, 1876. 

Differenskalkylens historia I. 8°. 

Upsala, 1878. 

Soderblom, Axel. Om algebraiska equa- 

tionerochequationscurvor. 8°. Upsala, i^i^. 

Dill ner, Goran. Om matematikens Studium 

i Italien och Frankrike. 8°. Upsala, 1883. 

Angstrom, Knut. Om strdlande varmes 

diffusion fr&n plana ytor. 8°. Upsala, 1885. 

Lindskog, Nat. En rings rorelse i en vatska, 

I. 8". Upsala, 1S85. 

Soderberg, J. T. Deduktion af nodviin 

diga och tillrackliga vilkoret for mojlighe- 
ten af algebraiska eqvationers solution ined 
radikaler. 8''. Upsala, 1886. 

Lundberg, Ernst. Rotation skroppars Hy- 

drodynamik. 4^ Upsala, 1887, 

Lindskog, Nat. En rings rOselse i en viils- 

ka, II. 8°. Upsala, 1888. 

Petrini, Henrik. Om de till ekvationen 

J i> = O horande ortogonala koordinatsys- 
temen. 8*. Upsala, 1890. 

Olsson, Olof. Om fasta kroppars rorelse 

i vatskor. 8**. Upsala, 1890. 
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Upsala. Pehr af Bjerk6n. N&gra undersoknin- The University 
gar 6fver accidentell dubbelbrytning hos Library. 
gelatinosa simnen. 8^. Upsala^ 1890. 

Bslcklin, Gottfrid. Om partiela differential- 

eqvationer af ordningen n med en beroende 
och tv& oberoende variabler. 8**. 

Upsala; 1890. 

Juhlin, Julius. Bestamning af vattendngans 

maximi-spsinstighet ofver is mellan o* och 
— 50*^ C. Samt ofver vatten mellan + 20° 
och-— 13° C. 8*. Stockholm, 1891. 

Timberg, Gustaf. Om temperaturens infly- 

tande p& n&gra vatskors kapillaritetskon- 
stanter. 8''. Upsala, 1891. 

Hagstrom, Karl Leonard. jSmforelse mel- 

Ian Angstroms och Neumanns Metoder f5r 
bestamning af kroppars ledningsformS.ga 
for varme. 8°. Upsala, 1891. 

Veeder, M. A. The Zodiacal Light [Extr. from The Author. 
Proc. Rochester Acad, of Sci. Vol. I.J 8°. 

Rochester, 1891. 

Very, Frank W. Prize Essay on the Distribu- The Author, 
tion of the Moon's Heat and its Variation 
with the Phase. [Utrecht Society of Arts 
and Sciences.] The Hague, 1891. 

Vienna, K. K. Universitats-Sternwarte Wahr- The 

ing, Annalen. VIL Band. Planeten und Observatory. 
Cometen-Beobachtungen, in den Jahren 
1887, 1888 and 1889. Dr. Edmund Weiss, 
Director. 4°. Vienna, 1891. 

CEesterreichische Gradmessungs-Commis- The 

sion. Astronomische Arbeiten. Bestim- Commission. 
mung der Polhohe und des Azimutes auf 
den Stationen Krakau, Jauerling und St. 
Peter bei Klagenfurt. Dr. Wilhelm Tinter. 
4*. Vienna, 1891. 

K. K. Gradmessungs-Bureau. Astronom- The Bureau. 

ische Arbeiten. Dr. Edmund Weiss und 
Dr. Robert Schram. III. Band. Langenbe- 
stimmungen. 4°. Vienna, 1891. 
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The Academy. 



The 
Observatory. 



Office of the 

Am. Eph. and 

Naut. Almanac. 



-Vol.11. 4°. 
-Vol. III. " 
-Vol. IV. " 



The Office. 



Branch Hydrog. 

Office, 

New York. 



U. S. Coast and 
Geod. Survey. 



The Board. 

The 
Ob.servatory. 



Vienna. Kaiserliche Akademie der Wiss^nschaf- 
ten. Circulars No. LXXIII-LXXV. 8°. 

Vtennay 1891-92. 
Vilafranca del Panadas. Observatorio Meteor- 
ol6gico. Observaciones efectuadas durante 
el alio 1S91. Jose BaltA R. de Cela, 8°. 

Vilafranca^ 1892. 
Washington. American Ephemeris and Nauti- 
cal Almanac for the year 1894. 8°. 2 
Copies. Washington, 1891. 
Papers prepared for the use of un- 
der Simon Newcomb. Vol. I. 4^ 

WashingtoHy 1882. 
Washington, 1891. 
Washington, 1891. 
Washington, 1890. 
Washington, Hydrographic Office U. S. Navy. 
No. 97. Telegraphic Determination of Lon- 
gitudes in Mexico, Central America, The 
West Indies, and on the North Coast of 
South America. 4*". Washington, 1891. 

Charts, Folio. Washington, . 

<z. Pilot Charts of the North Atlantic Ocean. 
June 1891-June 1892. 

b, 4 Supplemental Pilot Charts 1891. 

c. Bulletins No. 96, 122, 127, 130, 135, 139 
and 143, 1891-92. 

U. S. Coast and Geodetic Survey. Report 

of the Superintendent for the year ending 
with June, 1889. 4*". Washifigton, 1890. 

1890, 4°. Washington, 1891. 

Bulletins, Nos. 22-24. 4**. 

Washington, 1891. 

U. S. Board on Geographic Names. Bul- 
letin No. 3. 8°. Washington, 1891. 

U. S. Naval Observatory. Observations 

made during the year 1886. 4°. 

Washington, 1891. 

1887. 4°. Washington, 1892. 

Appendix i. A Report upon 

some of the Magnetic Observatories of 
Europe. C. C. Marsh. Washington, 1891. 
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Washington. 



-Appendix 2. Mag- 



netic Observations at the United States Naval 
Observatory, 1890. J. A Hoogewerff. 

Washington, 1891. 

Appendix 3. Meteorological 

Observations and Results. 1883-1887. 

1888, Appendix i. Observations 

of Double Stars. Part Second. 1 880-1 891 
Asaph Hall. 4°. Washington^ 1893. 



The 
Observ^atory. 



Dr. Emil 
Bessels. 



The 
Observatorj'. 



Proposed Observations at the Opposi- 
tion of Mars in 1892. 8^ Washington, 1892. 

The Orbit of Japetus. A. Hall, [Astro- 
nomical Journal No. 253.] • [Boston, 1892.] 

United States Navy Department. Scientific 

Results of the United Arctic Expedition. 
Steamer Polaris, C. F. Hall, Commanding. 
Vol. I. Physical Observations. Emil Bes- 
sels. 4°. Washington, 1876. 

Windsor, N. S. W. Mr. Tebbutt's Observatory. 
Report for the year 1890. John Tebbutt. 
8°. Sydney, 1891. 

Results of Meteorological Observations 

in the years 1886, 1887, 1888, 1889 and 1890. 
John Tebbutt. 4*". Sydney, 1891. 

The Sydney Observatory and the 

"Sydney Morning Herald." A plea for 
Astronomy in New South Wales. John 
Tebbutt. 8". Sydney, 1891. 

Zurich. Astronomische Mittheilungen von Dr. 
Rudolph Wolf. 8°. Vol. VHI, Nos. 
LXXVni and LXXIX. Zurich, 1891-92. 



In addition to the foregoing there have been placed upon 
the Library table, shortly after publication, as loans, the follow- 
ing periodicals : — 

By Professor Newton : "The Observatory." 

By Dr. Elkin : "Astronomische Nachrichten ;" "The Astro- 
nomical Journal ;" " Vierteljahrsschrift der Astronomischen 
Gesellschaft ;" " Science." 

By others : " Nature ;" " American Journal of Science and 
Arts." 



The Author. 
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The suggestion, in my last year's report, of a small Library 
Fund, has elicited no response. 

THERMOMETRIC BUREAU. 

Mr. C. B. Peck has continued to make the thermometric 
comparisons, as heretofore. 

As nearly all the clinical thermometers which come to the 
Observatory for certification require that their indices be first 
thrown down, this operation, performed by hand, on each 
singly, consumed much time, exhausted the observer when 
there were many at one time, and unfitted him for an imme- 
diately subsequent comparison, and was the occasion of the 
principal part of the breakage in our hands, when considerable 
force was required to reduce an especially refractory index. 
This led to experiments with, and the final putting in operation 
of a whirling table, which in a few seconds accomplishes safely 
what previously required many hours. The operation is also 
so safe and simple, that we now return the thermometers to 
the senders, with the indices thrown down, a thing we could 
not think of doing before. 

Very respectfully submitted, 

ROBERT BROWN, 

Secretary of the Observatory, 
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REPORT OF DR. ELKIN. 

Yale University, June 8, 1892. 
To the Board of Managers of the Observatory : 

Gentlemen: — The Heliometer has been in continuous use 
throughout the past year, and remains in good working order. 
The first accident of any consequence since it has been in my 
charge occurred last July, when the elastic pendulum rod 
snapped in two. It was, however, repaired in a day or two, 
and two duplicates ordered from Messrs. Repsold to guard 
against any delay which another similar mishap might cause. 
A small addition to the appliances has been in the shape of 
glass scales inserted in the Position (and Declination) micro- 
scopes. These scales subdivide the 10' spaces on the circle 
directly into tenths of minutes and are convenient and time- 
saving when this accuracy is sufficient. 

From July, 1891 to January, 1892 the satellites of Jupiter 
formed the principal object of work and we secured on 114 
nights during that period 570 complete measures of their 
relative positions besides the necessary work on stars to keep 
a continuous control on the instrumental adjustments. The 
computations for such a series of intermutual positions will 
be quite extensive, but considerable progress has been already 
made on them, mainly by Miss Margaretta Palmer. The 
places of the satellites from the tables have all been de- 
duced, and also all the differential coefficients for the equa- 
tions of condition. 

At this same opposition of Jupiter Dr. Gill has made a 
similar series with the Cape Heliometer and also a probably 
very valuable set of photographs of the satellites. We have 
undertaken the reduction of these series and a good part of 
the preliminary work has been accomplished, chiefly by Mr. 
John M. Moore. 

Since the completion of this Jupiter work Dr. Chase has 
taken up again the measurement of the cluster in Coma 
Berenices and has brought that work to a close after securing 
from 18 to 20 measures for each of the 32 stars besides the requi- 
site determinations for the reduction constants, and has kept the 
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computations for the adjustment and derivation of final results 
well in hand. He has also commenced a series of measures 
on Algol, at the suggestion of Dr. Chandler, to test the theory 
of a sensible orbital motion of the bright component of the 
system and the theoretical parallax derived therefrom. A 
series on the nova in Auriga was also begun in the hopes it 
would remain bright long enough to secure some knowledge 
as to its parallax, which hopes were, however, not realized as 
it sank rapidly out of sight with our Instrument. 

We have further made a series of measures on the well- 
known screw-value stars in Ferseus, at the request of H. Struve, 
and have taken advantage of the present position of the earth's 
being nearly in the plane of Saturn's equator, to measure the 
polar and equatorial diameters of that planet. 

For my own part, I have still continued to devote consider- 
able time to the series on the parallaxes of the first magnitude 
stars in the Northern Hemisphere, and propose to keep up 
this work until I will have secured about loo sets of measures 
of each of the ten stars. This number seems to be necessary to 
furnish values for the parallaxes with probable errors not 
much above o'.oi, which accuracy it appears very desirable to 
obtain, in view of the exceptional character of and the interest 
attaching to these bright stars. It will require, probably, a 
couple of years more to accomplish this result, and it seems 
therefore worth wljile to state in brief the outcome of the work 
hitherto done with our Heliometer on these stars, remarking 
always, however, that this is not to be considered as our last 
word on the subject. The following table contains the mean 
results of the various series combined with regard to their 
probable systematic errors, and their probable errors as de- 
rived under the same assumptions. 









No. of Comp. 


No. of 


Star 


Parallax 


Prob. Error 


Surs 


Sets 


a Tauri 


+ o'loi 


± 0".022 


6 


65 


a Aurigae 


-1- 0.095 


0.021 


5 


51 


a Ononis 


+ 0.022 


0.022 


6 


48 


a Canis minoris 


+ 0.341 


0.020 


6 


48 


^ Geminorum 


+ 0.057 


0.021 


6 


48 


a Leonis 


+ 0.089 


0.026 


10 


43 


a Bootis 


+ 0.016 


0.018 


10 


89 


a Lyrae 


+ 0.09a 


0.019 


6 


67 


a Aquilae 


+ 0.214 


0.023 


10 


46 


oCygni 


— 0.012 


0.020 


7 


49 



Digitized by 



Google 



25 

The values for a Tauri and a Bootis rest on the same obser- 
vations as the ones communicated in my report in 1888, 
and differ from them only on account of a more correct sys- 
tem of combination of the several series. Of the eight remain- 
ing results, six are a close confirmation of the previous values, 
which were namely, for a Aurigae + o'.ioy, a Ononis — 0^.009, 
/?Geminorum 4- 0^068, or Leonis + o'.o93, or Aquilae +0^199 
and a Cygni — 0^.042, all of which agree with the present 
results within the uncertainty they were considered subject 
to. The later series on Procyon and Vega g^ve, however, 
considerably larger parallax values than the former ones> 
which were respectively 4- o'.266 and 4- 0^.034, and it has been 
to a large extent this discordance and a certain discrepancy in 
the values for Aldebaran which have induced me to push the 
accuracy to the degree stated above. 

This continuation of the work on the bright stars will, how- 
ever, not completely fill my hands, and Dr. Chase's being also 
comparatively free it has been a matter of no little considera- 
tion, as to what direction our observing work with the helio- 
meter could profitably take. It has seemed to me, finally, that 
it would be a promising task to undertake a reconnaissance 
survey, so to speak, of all the rapid moving stars within our 
reach, with a view to singling out those which are near enough 
to us to show a measurable parallax. A small number of ob- 
servations with the Heliometer, say 3 or 4, at two successive 
maximum epochs of parallax would certainly show if this 
amounted to o''.2o for the star in question, and would prob- 
ably give some indication if it were as great as o'.io. There 
are over 100 stars in the Northern Hemisphere with proper 
motions exceeding o'.so per annum which have not been ex- 
amined with adequate means in this regard, and according to 
our present knowledge of the absolute velocities of the stars 
there should be in such a number a few with small enough 
velocities to make their parallaxes fall in the category we 
could thus detect. But even should this not be the case, the 
purely negative result that there are probably no more stars 
in the Northern Hemisphere within a certain distance from us 
than those we already know of would have some considerable 
interest, and has seemed to warrant our putting our whole 
observational force into the plan — which will probably require 
two or three years to carry out. 
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We have still in hand the reductions of the series of measures 
made on Iris and the Polar triangulation in 1888. Certain 
systematic influences have come to light in their discussion 
and in Dr. Gill's comparison of the results of the Victoria 
triangulation which it seemed advisable to trace to their 
source. I think that this has been accomplished and that no 
further difficulties will present themselves to the satisfactory 
completion of these pieces of work. 

Besides her work on the Jupiter series. Miss Palmer has 
carried out a determination of a definitive orbit for the Comet 
1847, VI, discovered by Miss Maria Mitchell — her former 
teacher at Vassar College. 

Respectfully, 

W. L. ELKIN, 
Astronomer in charge of the Heliometer. 
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Thomas G. Bennett, Ph.B. 

Professor Charles S. Hastings, Ph.D. 
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Robert Brown, M.A., Secretary, 

William L. Elkin, Ph.D., Astronomer in charge of the Heliometer. 
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REPORT. 



Yale University, June 26, 1893. 

To the President and Felloivs of Yak University : 

Gentlemen : — The Board of Managers herewith transmit 
the reports of Mr. Brown the Secretary of the Observatory, 
and of Dr. Elkin the Astronomer in charge of the Heliometen 
The clocks and the time signals were under the care of Mr. C. 
H. Ewing until January, since which time they have been 
under the care of Dr. Chase. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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SECRETARY'S REPORT. 
Yale University Observatory, June 17, 1893. 

To the Board of Managers : 

Gentlemen : — I have the honor to report for the year end- 
ing with May 31, 1893, as follows : 

GROUNDS NORTH OF CANNER STREET. 

Pending the consideration, by your Board, of the recom- 
mendations heretofore made, little has been done here. Beyond 
the completion of the belt of shade trees — Elms — in the side- 
walk about this tract, no expenditure has been incurred in the 
way of improvement ; and in the way of maintenance, no 
more than was necessary to protect the woods from injury, by 
the timely and careful burning of the leaves and brush, and to 
prevent the stoppage of the drains and sewers by this material 
brought to their openings by the heavy rains. 

Applications have been made for the purchase of building 
lots on the present street fronts, at prices formerly considered 
fair, and for some of the interior lots, if the proposed laj^out, 
or something like it should be finally adopted. Nearly all the 
property on the Hillhouse ridge has been taken off the market, 
as far out as Canner street, and the recent increase in the 
facilities for access by the construction of the Winchester 
Street Railway and by the substitution of Electric motors, 
with more frequent trips, on the Whitney Avenue Street Rail- 
way, has advanced the value of all the property beyond. 



The contributions to the Library of the Observatory during 
the year ending with May 31st, 1893, have been as follows : 

The Author. Bamberg. Sternwarte. Ueber die Untersuch- 

ung der Scalen eines Heliometers. [Ab- 

druck aus den Astr. Nach. Bd. 131.] Dr. 

Gerhard Lorentzen. 4**. Kiel, 1892. 

The Berlin. Konigl. Sternwarte. Beobachtungs- 

Observatory. Ergebnisse, Heft No. 6. Berlin, 1892 
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The Bureau. 



The Academy. 



The Library. 
The Institute. 



Berlin. Konigl. Friedrich-Wilhelms-Universitat. The Author. 
Inaugural Dissertation. Die Entwickelung 
der Doppelstern-Systeme. T. J. J. See. 
4°. Berlin^ 1893. 

Berlin. Centralbureau der Internationalen Erd- 
messung. Resultate der Beobachtungsreihe 
in Honolulu betreflFend die Veranderlichkeit 
der Polhohe. 4°. Berlin^ 1892 

Bologna. R. Accademia delle Scienze dell* Isti- 
tuto. Memorie della Sezione delle Scienze 
Fisiche e Matematiche. Serie V, Tomo I. 
4®. Bolognay 1891. 

Boston. American Academy of Arts and Sci- 
ences. Proceedings. New Series. Vol. 
XVIII. 8^ Boston, 1891. 

Vol. XIX. Boston, 1893. 

Boston. Public Library. Annual Report of 
the Trustees, 1892. 8®. Boston, 1893, 

Bucharest. Institutul Meteorologic. Buletinul 
Observatiunilor Meteorologice din Roma- 
nia. Anul 1, 1892. Steffan C. Hepites, Direc- 
torul. 4°. Bucharest, 1892. 

Anul. II, 1893 [to April, incl.] 

Bucharest, 1893. 

Analele. Tom. V, 1889. 4°. 

Bucharest, 1892. 

Budapest. Das Spectrum des neuen Sternes in 
Auriga im Vergleich mit demjenigen eini- 
ger planetarischer Nebcin. Eugen v. 
Gothard. 8°. [Separatabdruck aus den 
Math, und Naturw. Berichten aus Ungarn, 
Band X.] Budapest, 1892. 

Buffalo. Medical and Surgical Journal. June, The Publishers. 
1892-May, 1893. 8°. Buffalo, 1892-93. 

Cambridge. The Astronomical Observatory of 
Harvard College. Annals. 4*. Vol. XV, 
Part II. Catalogue of 8627 Stars observed 
with the Meridian Circle during the years 
1870 to 1884, and prepared for publication 
under the Direction of Joseph Winlock and 
Edward C. Pickering, successive Directors, 
by William A. Rogers. Karlsruhe, 1892. 



The Author. 



The 
Observatory. 
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The Author. 



The 
Observatory. 

The Society. 



The Royal 

Norwegian 

Frederick Univ, 



The 
Observatory. 



Health Officer. 



The 
Observatory. 



Cambridge. Vol. XIX, Part II. Researches 
on the Zodiacal Light,, and on the Photo- 
graphic Determination of the Atmospheric 
Absorption. Made under the Direction of 
Edward C. Pickering. Cambridge^ 1893. 

Vol. XXX, Part III. Observations 

at the Blue Hill Meteorological Observa- 
tory. Cambridge^ 1892. 

Vol. XXXI, Part I. Investiga- 
tions of the New England Meteorological 
Society for the year 1870. Cambrid^e^ 1892. 

Vol. XL, Part I. Observations 

at the Blue Hill Meteorological Observatory 
in 1 89 1. Cambridge^ 1892. 

Forty-seventh Annual Report of the 

Directors. 8°. Cambridge^ 1892. 

Campbell, W. W. Recent Observations of Nova 
Aurigae. [Reprint from Astronomy and 
Astro-Physics, No. 108.] 8"*. 

[Id. lb.. No. 109.1 

The Spectrum of Nova Aurigae in 

February and March, 1892. [Id. lb., No. 
109.] 

Capetown. Royal Observatory. Annals* Vol. I. 
Parts 2, 3, and 4. 4°. 

Chapel Hill. Journal of the Elisha Mitchell 
Scientific Society. Vol. IX, Part I, 1892. 8^ 

Raleigh^ N. C, 1892. 

Christiania. Norwegisches Meteorologisches In- 
stitut. Jahrbuch fUr 1890. 4°. 

Christiania^ 1892, 

Cincinnati. Publications of the Observatory, 12, 
Catalogue of Proper Motion Stars, by J. G. 
Porter, Director. 4°. Cincinnati^ 1892. 

Cleveland. Health Division oi the Department 
of Police. Annual Report for 1891. 8°. 

Clevelandy 1892. 

Coimbra. Observa95es Meteorologicas e Mag- 
neticas feitas no Observatorio Meteorologico 
e Magnetico da Universidade de Coimbra, 
no Anno de 1891. 4°. Coimbra^ 1892. 



Digitized by 



Google 



The 
Observatory. 



Davis, J. Woodbridge. Woodbridge School The Author. 
Essays No. i. Theoretical Astronomy. 
Dynamics of the Sun. 4°. New York^ 1891. 

Donner, Anders. Bestamningar af Polhojden 

for observatorium i Helsingfors. [Reprint 
from Fennia 4, No. 4.] Helsingfors, 189 1. 

Walbeck's Abhandlung " De forma et mag- 

nitudine telluris." 8"*. [Id. 4, No. 4.] 

Durban, Natal, S. Africa. Report of the Gov- 
ernment Astronomer, for the year ending 
June 30, 1892. E. Nevill, Government 
Astronomer. 4°. Pietermariizburgy 1893. 

Edinburgh. Royal Observatory Circulars. Nos. 

28-37. 8°. Edinburgh, 1892-3. 

Royal Society. Vol. XXXVII, Part I, No. 4. The Society. 

On the New Star in the Constellation 
Auriga. By Ralph Copeland, Astronomer 
Royal, and Dr. L. Becker. 4°. 

Edinburgh, 1892. 

Georgetown. Georgetown College Observatory. The 

The Photochonograph applied to Deter- Observatory, 
minations of Latitude. 4^. 

Washington, 1892. 

Gilbert, G. K. ' The Moon's Face. A Study of The Author. 
the origin of its Features. [Philosophical 
Soc. of Washington — President's Retiring 
Address.] 8°. Washington, 1893. 

Gottingen. Konigliche Sternwarte. Astronom- The 

ische Mittheilungen. 2*" Theil. G5ttinger Observatory. 
Stern-Catalog fiir i860. 4'. G6ttingen, \Z^\ , 
Greenwich. Royal Observatory. Astronomical The Astronomer 



and Magnetical and Meteorological Obser- 
vations made in the year 1889, under the 
direction of W. H. M. Christie. 4®. 

London, 1891. 

1890. 4°. London, 1892. 

1889, Appendix. 4°. 

London, 1891. 

Assumed Mean Right Ascensions of 

Clock Stars with the corrections to the R. 
A. of the Nautical Almanac for 1893.0. 4*. 

London, 1892. 



Royal. 



The Lords 
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Admiralty. 
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The Lords 

Commissioners 

of the 

Admiralty. 



The Author. 



The University 
Library, Upsala. 



The 
Observatory. 



The Author. 



Greenwich. Nautical Almanac and Astronom- 
ical Ephemeris for the year 1896. 8°. 

London^ [1892]. 

Circular No. 14. Local Particu- 
lars of the Total Eclipse of the Sun, 1893, 
April 15-16. 4°. LondoHy 1893. 

Grossman, Ernst. Untersuchung iiber sys- 
tematische Fehler bei Doppelsternbeobach- 
tungen ausgefiihrt in Verbindung mit einer 
Bahnbestimmung des Doppelsterns ";; cor- 
onae borealis." 4**. Gdttingen, 1892. 

Helsingfors. [Theses presented to the Royal 
Alexander University, Helsingfors.] 
Rosenqvist, I. A. Undersokningar 6fver Re- 
flexion af Polariseradt Ljus frdn magnetis- 
erade Speglar. 8*. Helsingfors^ 1892. 

Sax6n, Uno. Experimentelle Bestlttigung 

einer die Reciprocitsit der elektrischen 
Endosmose- und Stromungsstrome-Er- 
scheinungen betreffenden Gleichung. 8°. 

Helsingfors^ 1892. 

af Schulten, Maximus Widekind. Sympto- 

tiska l^unkter i centrerade System sstrskildt 
i Ogats optiska Apparat af K. Hallst6n. 4®. 

Helsingfors^ 1891. 

Stenius, Einar. Ueber Minimalflachen- 

stiicke, deren Begrenzung von zwei Geraden 
und einer Ebene gebildet wird. 4**. 

Helsingfors^ 1892. 

Her6ny. Astrophysikalisches Observatorium. 
Meteorologische Beobachtungen im Jahre 
1890. 4^. Budapest^ 1892. 

On the Spectrum of the New Star in 

Auriga as compared with the Spectra of 
Planetary Nebulae. Eugen von Gothard. 
8^. [Reprint from Mo. Not. R. A. S., Vol. 
LIII, No. 2.] \London'\ 1892. 

Herz, Dr. Norbert. Fragmente zu einer Ge- 
schichte astronomischen Mstcenatenthums 
in Oesterreich. 8**. Vienna^ 1892. 
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Kalocsa. Publicationen des Haynald-Observa- 
torium. VI. Heft 1892. Protuberanzen 
beobachtet im Jahre 1887. Julius F6nyi, 
S. J. 8°. Budapest, 1892. 

Karlsruhe. Veroffentlichungen der grossherzog- 
lichen Sternwarte, herausgegeben von W. 
Valentiner, Viertes Heft. 4°. 

Karlsruhe, 1892. 

Keeler, James E. The Spectroscope of the 
Alleghany Observatory. 8**. [Reprint 
from Astronomy and Astro- Physics No. 

III.] 

a. Visual Observations of the Spectrum of 
fi Lyrae. 

b. Note on the Spectrum of P Cygni. [Id. 
No. 1 14. J 8^ 

Leipzig. H. Bruns, zur Theorie der astronomi- 
schen Strahlenbrechung. 8°. [Abdruck 
aus den Berichten der Mathematisch-Physi- 
schen Classe der Konigl.-Satchische Gesell- 
schaft der Wissenschaften.] 

Felix Hausdorff. [Same title. lb.] 8". 

Louvain. L*Universit6 Catholique. Annuaire 
pour Tan 1893. 12°. Louvain, [1892]. 

Lund. Universitets Ars-skrift. Tom. XXVIII. 
1891-92. Kongl. Fysiografiska Sallskapets 
Handlingar. 4^ Lund, 1891-92. 

Ros6n, A. Sur la Thdorie des Oscillations 

Electriques. 4®. . Lund, 1892. 

Zander Carl Magnus. Borgerlig Tid och 

Verldstid. 4°. Lund, 1892. 

Lyon. L'Observatoire. Travaux. II. Recher- 
ches sur TEquation Personelle. M. F. 
Gonnessiat. 8*. Lyon, 1892. 

Madison. Washburn Observatory. Publica- 
tions. Vol. VI, Parts 3 and 4. 8°. 

Madison, 1892. 

Manchester. Literary and Philosophical Soci- 
ety. Memoirs and Proceedings. Fourth 
Series. Vol. V. 8°. Manchester, 1891-92. 

Vol. VI. Manchester, 1892. 
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The Society. Manchester. Vol. VII, No. i. 

Manchester y 1892-93. 
The Author. A. Marth. [Reprints from Mo. Not. R. A. S.] 

8*^. a. Ephemeris for Physical Observations 

of Jupiter 1892. 

b. Note on the Occultation of the Star 73 
Piscium by Jupiter on 1892 May 23. 

c, Ephemeris of the Satellites of Mars, 1892. 
[Vol. LII, Nos. 6 and 7.] London^ 1892. 

a. Data, for Computing the Positions of the 

Satellites of Jupiter 1892. 

b. On the Conjunction of Venus and Jupi- 
ter Observed in Australia 1892, Feby. 6. [Id. 
No. 8.] London, 1892. 

Galactic Longitudes and Latitudes of the 

Brighter Stars in a Zone of the Heavens 
containing the Milky Way. [Id. Vol. LIII, . 
No. 2.J London, 1892. 

Ephemerides of the Five Inner Satellites of 

Saturn, 1893. [Id. No. 3.] London, 1893. 

Milan. R. Istituto Lombardo. [Estrato dai 
Rendiconti : Serie II. Vol. XXV.] 8^ 
Suir Escursione diurna della Declinazione 
Magnetica a Milano in Relazione col 
Periodo delle Macchie Solari. 

Milan, 1892. 

Mount Hamilton. Lick Observatory Contribu- 
tions. No. 3. 8*^. Terrestrial Atmospheric 
Absorption of the Photographic Rays of 
Light. J. M. Schaeberle. Sacramento, 1893. 

The Lick Astronomical Department of the 

University of California. 8**. [Reprint 
from the Overland Monthly, Nov. 1892.] 

San Francisco, 1892. 

Neuchatel. ' L'Observatoire Cantonal. Marine 
Chronometers manufactured in the Canton 
of Neuchatel and examined at the Cantonal 
Observatory. 4®. [2 copies.] 

Neuchatel, 1892. 
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The 
Association. 

The Publishers. 



New Haven. Daily Weather Maps for 8 o'clock U. S. Signal 

A. M. Folio. New Haven, 1883-93. 

New York. Columbia College Observatory. The 

Contributions. [Reprints from the Annals O^^^ervatory. 
of the New York Academy of Sciences. 
Vols. VI and VIII.] No. 4. The Ruther 
furd Photographic Measures of the Stars 
about (i Cygni. Harold Jacoby. 

New York, 1892. 

No. 5. The Parallaxes of fx 

and 6 Cassiopeiae. Harold Jacoby. 

New York, 1893. 
Mercantile Library Association. 71st An- 
nual Report. 8°. New York, 1892. 
The Jewelers' Circular and Horological Re- 
view. 4°. Vol. XXIV, Nos. 18 to end. 

Ne7v York, 1892. 

Vol. XXV. New York, 1892-93. 

Vol. XXVI, Nos. 1-17. 

New York, 1893. 

Daily Weather Maps, for 8 o'clock p. m. 

Folio. New York, 1890-93. 

Nice. Fondation R. Bischoffsheim. Mono- 
graphie de I'Observatoire. Chas. Gamier. 
Atlas fol. Paris, 1892. 

Oxford. Radcliffe Observatory. Results of 

Astronomical and Meteorological Observa- 
tions in the year 1887. Under Edward 
James Stone. Vol. XLV. 8^. 

Oxford, 1 89 1. 
Padua. Atti e Memorie della R. Accademia The Academy, 
di Scienze, Lettere ed Arti. 8". Anno 
CCXCIIi. (1891-92). Vol. VIII. 8°. 

Padua, 1893^ 

Palermo. Reale Accademia de Scienze, Lettere 

e Belle Arti. Bullettino. 4®. Anno IX — 
Num. 1-3, 1892. Gennaio-Giugno. 

Palermo, 1892. 
Paris. Connaissance des Temps — pour Tan Bureau des 
1894. 8**. Paris, 1891. Longitudes. 
1895. Paris, 1892. 
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Bureau des 
Longitudes. 



Paris. Extrait 4 Tusage des i^coles d'Hydro- 
graphie et des Marins du Commerce, pour 



I'an 1893. 8'. 

1894. 

Annuaire pour Tan 1892. 12° 

1893. 



The 

Observatory. 



Prof. H. A. 
Newton. 

The 
Observatory. 



The Society. 



The 
Observatory. 



Paris ^ 1 89 1. 
PariSy 1892. 

Paris, [1891.I 
Paris [1892.] 
-lCph^m6rides des 6toiles de culmination 
lunaire et de longitude pour 1892, par M. 
Loewy. 4°. Paris, 1891. 

1893. Paris^ T892. 

- — Enquetes et Documents r61atif s k TEnseigne- 
ment Sup6rieur. XLIII. Rapport sur les 
Observatoires Astronomiques de Province 
M. Loewy. 8°. Paris, 1891. 

XLVI. Paris, 1892. 

Annuaire de TObservatoire Municipal de 

Montsouris, pour les annees 1892-93. 12°. 

Paris, . 

L'Observatoire. Rapport Annuel pour 

Tann^e 1892. 4°. Parts, 1893 

Potsdam. Astrophysicalisches Observatorium. 
Publicationen. Director H. C. Vogel. 7*" 
Band. I. Theil. 4**. Potsdam, 1892. 

Prague. Konigl. bohmische Gesellschaft der 
Wissenschaften. Abhandlungen der mathe- 
matisch-naturwissenschaftlichen Classe vom 
Jahre 1890-1891. VII. Folge, 4 Band. 4°. 

Prague, 1892. 

Jahresbericht, 1891. 8°. Prague, 1892. 

Sitzungsberichte der Mathematisch- 

naturwissenschaftlichen Classe. Jahrgang 
189 1. Prague, 1891. 

O Theorii Ploch. Edouard Weyr. S=. 

Prague, 1891. 

K. K. Sternwarte. Astronomische Beobacht- 

ungen in den Jahren 1888, 1889, 1890 und 
1 89 1, nebst Zeichnungen und Studien des 
Mondes. L. Weinek. Appendix zum 49, 
50, 51 und 52 Jahrgang. 4"*. Prague, 1893. 

Magnetische und Meteorologische Be- 

obachtungen im Jahre 1891. 52 Jahrgang. 
4°. Prague, 1S92. 
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Risteen, A. D. Circular concerning the Orbit 
of 70 Ophinchi. 8®. {Hartford, 1892] 

Russell, H. C. [Papers read before the Royal 
Society of New South Wales.] 8°. A 
Cyclonic Storm or Tornado in the Gwydir 
District. {Sydney, 1891.] 

Notes on the Rate of growth of some Aus- 
tralian Trees. ['Sydney, 189 1. J 

President's Address, May 4, 1892. 

Sydney, 1892. 

St. Louis. Academy of Science. Transaction§. 
8*. Vol. VI, Nos. 3, 4, 5, 6 and 7. 

St. Louts, 1892-93. 

St. Petersburg. Izvestia Russkago Astrono- 
mitscheskago Obschtschestva. I. S°. 

St Petersburg, 1892. 

San Fernando. Instituto y Observatorio di Ma- 
rina. Almanaque Ndutico para el ano 1894. 
8°. Madrid, 1892. 

San Francisco. Astronomical Society of the 
Pacific. Publications. Vol. IV, No. 23, to 
Vol. V, No. 29. San Francisco, 1892-93. 

Sawyer, Edwin F. Catalogue of the Magni- 
tudes of Southern Stars from 0° to -30^ 
Declination, to the Magnitude 7.0 inclusive. 
4**. [Memoirs of the Am. Acad. Arts and 
Sci., Vol. XII, No. I.] Cambridge, 1893. 

Sydney. Observatory. Description of the Star 
Camera. H. C. Russell,Government Astron- 
omer. 4°. Sydney, 1892. 

Results of Double Star Measures. 8®. 

Sydney, 1891. 

Preparations now being made in Syd- 
ney Observatory for the Photographic Chart 
of the Heavens. [Read before the Roy. Soc. 
N. S. W., July I, 1891. 8°. {Sydney, 1891.] 

Results of Rain, River, and Evapora- 

tion Observations made in New South Wales 
during 1890. H. C. Russell, Government 
Astronomer. 8°. . Sydney, 1892. 
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The Director. 



The Institute. 



The 
Observatory. 



Sydney. Results of Meteorological Observa- 
tions made in New South Wales during 
1889. H. C. Russell, Government Astrono- 
mer. 8®. Sydney, 1891. 

Physical Geography and Climate of New 

South Wales. A. C. Russell, Government 
Astronomer. 2** Edition. 8°. Sydney , 1892. 

Tacubaya. Observatorio Astron6mico Nacional. 
Boletin. Tomo I. Num. 10-12. 4°. 

\Mexico, 1892.] 

-7 Anuario para el ano de 1893. Afio 

XIII. 8°. Mexico, 1892. 

Todd, David P. Data, (chiefly Meteorological) 
bearing upon the Selection of Stations for 
observing the Total Eclipse of 1893, April 
16. 8**. [Reprint from Am. Meteorological 
Journal.] 

Tokyo. Imperial University of Japan. (Tei- 
koku Daigaku.) Calendar for the year 
1890-91. 8°. Tokyo, 1 89 1. 

1891-92. Tokyo, 1892. 

Toronto. Meteorological Service of the Domin- 
ion of Canada. Monthly Weather Review, 
February, 189 2- January, 1893. 4°. 

Toronto, 1892-93. 

General Meteorological Register for 

the year 1892. 8°. Toronto, 1893. 

Report for the year ending December 

31, 1888. 8°. Ottawa, 1892. 

The Canadian Institute. Transactions. 

1890-91. Vol. II, Part 2. 8**. 

Toronto, 1892. 

1891-92. Vol. Ill, Part I. 

Toronto, 1892. 

An Appeal to on the Rectification 

of Parliament. 8°. Toronto, 1892. 

Turin. Osservatorio della R. University di To- 
rino. Osservazioni Meteorologiche fatte 
neir anno 1891. Dott. G. B. Rizzo. 8^ 

Turin, 1892. 
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Turin. Effemeridi del Sole e della Luna per 
rorrizonte di Torino e per Tanno 1893. 
Tomaso Aschieri. 8°. Turin, 1893. 

Reale Osservatorio Astronomico. Publica- 

zioni N. II. II Clima di Torino. Dott. G. 

B. Rizzo. 4°. Turifty 1893. 

Turner, H. H. Obituary Notice of Sir George 

B. Airy. 8*. [Reprint from Mo. Not. R. A. S., 

Vol. LII, No. 4] London, 1892. 

Vienna. K. K. Gradmessungs-Bureau. Astro- 

nomische Arbeiten. Dr. Edmund Weiss 

und Dr. Robert Schram. IV. Band. LSn- 

genbestimmungen. 4**. Vienna, 1892. 

CEsterreichische Gradmessungs-Commis- 

sion. Verhandlungen. Protokolle iiber 
die am 21. April und 2. September 1892 
abgehaltenen Sitzungen. 8°. Vienna, 1892. 

V. Kuffner'sche Sternwarte (Ottakring). 

Publicationen. II. Band. 4°. Vienna, 1892. 
Warsaw. L'Observatoire. Observations faites 
au Cercle M6ridien. Premiere Partie. 4*^. 

Warsaw^ 1892. 
Washington. American Ephemeris and Nauti- 
cal Almanac for the year 1895. 8°. 2 
Copies. Washington, 1892. 

Philosophical Society. Bulletin, Vol. XI. 

1888-1891. 8''. • Washington, 1892. 
Smithsonian Institution. Circular concern- 
ing the Hodgkins Fund Prizes. Folio. 

Washington, 1893. 

U. S. Coast and Geodetic Survey. Bulletin 

No. 25. Washington, 1892. 

U. S. Navy. Hydrographic Ofl&ce. Charts, 

Folio. Washington, 1892-3. 

a. Pilot Charts of the North Atlantic Ocean. 
July 1892-May 1893. 

b. Supplemental Pilot Charts, July and 
November, 1892, and January, 1893. 

^U. S. Naval Observatory. Observations 

made during the year 1888. 4°. 

Washington, 1892. 
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The Authors. 



Signal Office 
Dept. of Agric. 



The 

Observatory. 



The Author. 



The 
Observatory. 



The Author. 



Washington. 1888. — Appendix 2. Magnetic 
Observations, 1891. 4°. Washington, 1892. 
Meteorological Observations and Re- 
sults, 1888. 4°. Washington, 1892. 

Magnetic Disturbances, 1892. Chart. 

Folio. Washington, 1893. 

Report of the Superintendent for the 

year ending 1891, June3o. Washington, 1891. 

1892, June 30. Washington, 1892. 

Change of Management required. A 

Memorial from Practical Astronomers. 8°. 

[Washington,'\ 1892. 

Chief Signal Officer. Report for 1887. 

Treatise on Meteorological Apparatus and 
Methods, by Cleveland Abbe. 8°. 

Washington, 188S. 
Windsor, N. S. W. Mr. Tebbutt's Observatory. 
Report for the year 1891. John Tebbutt. 
8^ Sydmy, 1892. 
Observations of Phenomena of Jupi- 
ter's Satellites, in the year 1890. 8°. [Re- 
print from Mo. Not. R. A. S., V^ol. LI, No. 
6.] London, 1891. 

Results of Double Star Measures with 

the 8-inch Equatoreal, in 1891. 8**. [Re- 
print from Mo. Not. R. A. S., Vol. LII, No. 
5.] London, 1S92. 

Whitmore, E. B. Relating to the Disposition 
of Some of the Stars in our Region of 
Space. 8"*. Rochester, 1892 

Zi-ka-wei. L'Observatoire Magnetique Met6or- 
ologique. Bulletin Mensuel. Tome XVI — 
Ann6e 1890. Zi-ka-ufei, 1S91. 

Tome XVII. Annee 1891. 

Zi-ka-wei, 1S92 

Zurich. Astronomische Mittheilungen von Dr. 

Rudolph Wolf. 8^ Vol. VIII, No. LXXX. 

Zurich, 1892. 
Vol. IX, No. LXXXI. Zifrich, 1S9.;. 
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In addition to the foregoing, there have been placed upon 
the Library table, shortly after publication, as loans, the follow- 
ing periodicals : — 

By Professor Newton : "The Observatory/' 

By Dr. Elkin : "Astronomische Nachrichten ;" ** The Astro- 
nomical Journal ;" " Vierteljahrsschrift der Astronomischen 
Gesellschaft ;" " Monthly Notices of the Royal Astronomical 
Society," and "Science." 

By others: "Nature;" "American Journal of Science and 
Arts." 

THERMOMETRIC BUREAU. 

Mr. C. B. Peck has continued to make the comparisons of 
thermometers, except during a short illness in the winter, 
when Mr. A. C. Alexander, Assistant in Physics in the 
Sheffield Scientific School, was kind enough to make such 
comparisons as could not wait for Mr. Peck's recovery. 

It continues to be true that only a small percentage of the 
instruments sold are sent to us for certification. It is presum- 
ably true, also, that those which are sent here for certification, 
by the manufacturers, are carefully selected, and, therefore, 
far more reliable than the average of those sold without certifi- 
cation. Nevertheless we are sometimes compelled to reject 
25, 50 and even 75 per cent, of those sent us. As a rule, these 
are not rejected without receiving double the care and time 
required by the large majority of those to which certificates 
are accorded. 

When there is taken into account the large percentage which 
the cost of certification adds to the manufacturer's prices, it is 
not to be wondered at that when he has succeeded in continu- 
ously producing, for a season, instruments with few and uni- 
form corrections, he should point to these conditions as justi- 
fying his customers in accepting his instruments without other 
certification than his own. In those cases of this sort which 
have come under our observation, we have noticed that appar- 
ently the workman, when he no longer has occasion to expect 
his work to be traversed by a disinterested authority, soon 
relaxes his efforts at an accuracy which is hardly yet fully 
appreciated by the ultimate consumer, and his instruments, 
when they come to us from his customers, are not quite up to 
the standard maintained when he was continuously, or at short 
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intervals, submitting them to such lest : possibly he is not 
making due allowance for his changing standards. 

It may not be out of place to again invite the attention of 
our public to some points in the construction of registering 
clinical thermometers, which are frequently overlooked by 
makers and users of these instruments. 

In those forms where the index is a short column of mer- 
cury — one-third to one-half an inch long — separated from the 
rest of the mercury by a small bubble of air, the index is often 
lost by being thrown down into the bulb, the bubble escaping 
into the attenuated atmosphere of the tube, and when the 
index is restored the separating bubble is not likely to be of 
the same dimensions, and the temperature indications will not 
be the same as with the former bubble. The difference in the 
lengths of the tube occupied by the old and new bubbles will 
account, approximately for the differences in the readings. 
The bubble should always be as small as is consistent with its 
function of separating the columns of mercury. The tube 
should extend sufficiently beyond the maximum readings 
required, that the compressed atmosphere at the top of the 
tube may not force back the index, when the support of the 
mercury in the bulb is withdrawn by cooling. 

In those forms where the " Indestructible index " is main- 
tained by a " trap " near the bulb, the various constructions of 
this trap may, at certain points, cause the index to drop irregu- 
larly when the mercury below the trap has contracted, or 
may occasion a motion of the index by jumps : in fact in most 
of the reliable instruments of this form, it is merely a question 
of the number of jumps taken by the index in rising one 
degree; — most of those in which the indeic rises perfectly 
smoothly and without jumps, will justify the suspicion that 
the index will drop, as soon as the mercury in the bulb con- 
tracts from the trap. While the index is rising freely the 
motion may appear continuous, but when the index is within 
a degree or two of coming to rest and rising slowly, the 
jumps may, usually, easily be counted. Our recent practice 
has been that, when these jumps average o°.i or less, and the 
readings repeat themselves, throughout, within the prescribed 
limit of accuracy, the usual certificate is given : if the jumps 
average more than o°.i and less than ^°, — the readings repeat- 
ing themselves as before, we modify the certificate by making 



Digitized by 



Google 



19 

the limit of accuracy " 0*^.2 " on the same certificate form : and 
wi^n the jumps average more than ^°, we give no certificate. 
The* process of producing the trap leaves its walls in a 
somewhat unstable condition, so that moderate concussions 
may cause particles of glass to separate, which particles, act- 
ing as a plug, may temporarily sustain the index, which, when 
the plug is dislodged may drop. The contraction here is so 
small, and the particles of glass so fine, that it is not always 
easy to detect them. The same dropping of the index may be 
due to the varying effect of air in the trap. For the more 
certain and rapid counting of the jumps in this class of instru- 
ments Mr. Peck. has recently contrived an ingenious apparatus 
which he has now in practical use. 

Very respectfully submitted, 

ROBERT BROWN, 

Secretary of the Observatory. 



Digitized by 



Google 



20 



REPORT OF DR. ELKIN. 

Yale University, June 26, 1893. 
To the Board of Managers of the Observatory : 

Gentlemen : — The work with the Heliometer has been car- 
ried forward during the past year in the directions outlined in 
my last report. 

We have examined so far, 51 stars of large proper motion 
making in general three sets of measures at each parallax 
maximum. We have not, however, been able to keep the 
reductions quite up to date, so that I cannot, at this moment, 
give any definite results of our search for large parallaxes. 

I have also continued the series of parallax measures on the 
first magnitude stars — Aldebaran, Procyon, Regulus, Arcturus 
and Vega having been followed up this year. 

Dr. Chase has continued the work on Algol, and has com- 
menced a series on /H Cygni to test the large parallax deduced 
by Mr. Jacoby from the Rutherfurd photographic plates. He 
has also been engaged upon, and nearly completed the reduc- 
tion of his measurements in Coma Berenices, 

Miss Palmer has been mainly occupied with the computa- 
tions of our series on Jupiter's Satellites, a work of consider- 
able extent. 

At the request of Prof. Van Vleck of Wesleyan University, 
Middletown, we have made time observations and exchanged 
signals on 2 nights, for the determination of their longitude. 

Parts III and IV of our Transactions, containing the Polar 
triangulation and Miss Palmer's orbit of Comet 1847 VI, have 
been printed and distributed. 

Respectfully, 

W. L. ELKIN, 

Astronomer in charge of the Heliometer, 
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REPORT. 



Yale University, June 23, 1894. 
To the President and Fellows of Yale University : 

Gentlemen : — The Board of Managers herewith transmit 
the reports of Mr. Brown the Secretary of the Observatory, 
and of Dr. Elkin the Astronomer in charge of the Heliometer. 

Dr. Elkin's success in securing meteor tracks by photography 
in August and December led the Board to make application to 
the National Academy of Sciences for an appropriation from 
the income of the J. Lawrence Smith Fund to aid in making 
photographic records of meteor tracks. The Academy has 
given us an appropriation of two thousand dollars for this 
purpose. An equatorial axis designed to carry photographic 
cameras and to be controlled by a suitable clock- movement 
has therefore been ordered and is being constructed by Messrs- 
Warner & Swasey, of Cleveland, Ohio. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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SECRETARY'S REPORT. 
Yale University Observatory, June 19, 1894. 

To the Board of Managers : 

Gentlemen : — I have the honor ta report for the year end- 
ing with May 31, 1894, as follows : 

THE OBSERVATORY GROUNDS. 

No expense has been incurred for the improvement of the 
lot in which the Observatory stands. Dr. Elkin has contribu- 
ted three large Norway Spruce trees, with the expense of 
transplanting them to the north-west corner of the grounds. 
A row of ten maple trees, of three species, was planted on 
Arbor Day, 1894, along the south-east line of the south-west 
drive, as far as room was allowed by the evergreens on our 
south border. 

GROUNDS NORTH OF CANNER ISTREET. 

The fifteen-inch drain was extended ninety-lwo feet to the 
north-west, under the low ground, and the pipe is on hand for 
a further extension of one hundred and seventy feet, when it 
can most economically be done. 

THE LIBRARY. 

A number of unbound Star Catalogues, which are in con- 
tinuous use are rapidly going to pieces, and it is very desirable 
that a few of the most valuable and indispensable of these 
should be strongly bound ; for which use no funds are at my 
command. In response to a suggestion in the Report for 
1891, a conditional subscription of $500.00 has been made, 
payable when a total sum of $5,000,00 shall have been sub- 
scribed for a fund, the income of which shall be applied to the 
purchase of books. 



The contributions to the Library of the Observatory during 
the year ending with May 31, 1894, have been as follows : 
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Allegheny. Physical Observations of Mars in 
1892. [Mem. R. A. S., Vol. LI.] 4°. 

London^ 1^93* 

Berlin. Die Venus-Durchgange 1874 und 1882. 
Bericht Uber die Deutschen Beobachtungen. 
Im Auftrage der Commission fiir die Beo- 
bachtung des Venus-Durchgangs herausge- 
geben von A. Auwers. V" Band. Bearbeit- 
ung und Ergebnisse ; erster Abschnitt die 
Heliometerbeobachtungen. 4*^. Berlin^ 1893. 

Bologna. R. Accademia delle Scienze dell' Isti-' 
tuto. Memorie della Sezione delle Scienze 
Fisiche e Matematiche. Serie V, Tomo II. 
4°. Bologna^ 1891. 

Boston. American Academy of Arts and Sci- 
ences. Proceedings. New Series. Vol. 
XX. 8^. Boston, 1893. 

Public Library. Forty-second Annual Re- 
port of the Trustees, 1893. 8°. 

Boston, 1894. 

Bruxelles. L' Academic Koyale des Sciences 
des Lettres et des Beaux Arts. Annaaire, 
1892. 58«« Ann6e. 8°. Bruxelles, 1892. 

1893. 59">« Ann6e. 8^ 

Bruxelles, 1893. 

Bulletins. 61™© Ann6e. 3me S6rie, 

Tome XXII. 8°. Bruxelles, 1891. 

62w« Ann6e, 3me S6rie, Tome 

xxin. 8°. 

62™« Annee, 



The 
Observatory. 



The 
Commission. 



The 
Academy. 



XXIV. 8° 



_6^inc Ann6e, 



XXV. 8^ 

Observatoire Royal. Bibliographie G6n6rale 

de TAstronomie, ou Catalogue M6thodique 
des Ouvrages, des M6moires et des Ob- 
servations Astronomiques publics depuis 
rOrigine de Tlmprimerie jusqu'en 1880. 
par J. C. Houzeau et A. Lancaster. Tome 
Second : M6moires et Notices inserts dans 
les collections academiques et les Revues. 
Fascicles i, 2 and 4. 8*^. Bruxelles, 1880-82 



The Trustees. 



The 
Academy. 



Bruxelles, 1892. 
3me S6rie, Tome 

Bruxelles, 1892. 
3me Serie, Tome 

Bruxelles, 1893. 



J. D. and E. S. 
Dana. 
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The Institute Bucharest. Institutul Meteorologic. Buletinul 
Observatiunilor-Meteorologice din Roma- 
nia. Steffan C. Hepites, Directorul. 4°. 
Anul. II, 1893 [April to Dec. incl.] 

Bucharest^ 1893. 

Anul III, 1894 [Jan'y to Apr. incl.J 

Bucharest^ 1894. 

Analele. Tom. VI, 1890. 4*. 

Bucharest^ 1893. 

The Publishers. Buffalo. Medical and Surgical Journal. June, 

1893-June, 1894. 8**. Buffalo^ 1893-94, 

The Cambridge. The Astronomical Observatory of 

Observatory. Harvard College. Annals. 4°. Vol. XXV. 

Comparison of Positions of Stars between 

49® 50' and 55° 10' of North Declination in 

1855.0 and observed with the Meridian Circle 

during the Years 1870 to 1884, under the 

Direction of Joseph Winlock and Edward 

C. Pickering, by William A. Rogers. 

WaterviUey Me.y 1893. 
— Vol. XXIX. Miscellaneous Re- 
searches made during the Years 1 883-1 893. 

Cambridge^ 1893. 
Vol. XXXI, Part II. Investiga- 
tions of the New England Meteorological 
Society for the year 1891.* Cambridge^ 1893. 
Vol. XL, Part II. Observations 



at the Blue Hill Meteorological Observatory 
in 1892. Cambridge^ 1893. 

Forty-eighth Annual Report of the 

Director. 8*. Cambridge^ 1893. 

Instruments, Publications and Stations. 

8*. [Cambridge, 1893.] 

The Chapel Hill. Journal of the Elisha Mitchell 

Society. Scientific Society. Vol. IX, Part 2, 1892. 

Raleigh, Ni C, 1892. 

Vol. X, Part I, 1893. 8°. 

Raleigh, N, C, 1893. 

* In the Report for the year 1892-93, p. 6, 1. 11, for 1870 read 1S90, 
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Christiania. Den Norske Gradmaalingskom- 
mission, Vandstandsobservationer. V. 
Hefte. 4''. Christiania^ 1893. 

Cincinnati. Historical Sketch of the Cincinnati 
Observatory. Jermain G. Porter, Director. 
S*'. Cificinnatiy 1893. 

Coimbra. Observa95es Meteorologicas e Mag- 
neticas f eitas no Observatorio Meteorologico 
e Magnetico da Universidade de Coimbra, 
no Anno de 1892. 4°. Coimbra^ i893- 

Columbia, Mo. State University, Laws Obser- 
vatory. Determinations of the Latitude, 
Longitude and Altitude of Laws Observa- 
tory with Description of Building and Prin- 
cipal Instruments. Milton Updegraff. 8®. 

St. LouiSy 1894. 

Cordoba. Resultados del Observatorio Nacional 
Argentino. ZonasdeExploracion (Cordoba 
Durchmusterung). Vol. XVI. Part I, 
— 22° to 32°. John M. Thome, Director. 4'. 
[2 copies.] Buenos Aires ^ 1892. 

Darlington. Wolsingham Observatory. Report 
for the Year 1893. 4°. [ , 1894.] 

Dun6r, N. C. Sur les Elements de I'Etoile 
variable Y Cygni. [Ofversigt af Kongl. 
Vetenskaps - Akademiens Forhandlingar 
1892. No. 7.] {Stockholm^ 1892.] 

Durban, Natal, S. Africa. Annual Report of 
the Government Astronomer for the year 
ending June 30, 1893. E. Nevill, Supt. 4^ 
Pietermaritzburg, 1893. 

Edinburgh. Royal Observatory Circulars. Nos. 
38-42. 8°. Edinburgh, 1893-4. 

Geneva. Rapport sur le Concours pour le 
r6glage des Chronometres pendant Tann^e 
1892. Pr6sent6 4 la Soci6t6 des Arts, le 13 
Mars 1893, par M. Raoul Gautier. 8*^. 

Geneva, 1893* 

Genoa. Osservatorio della R. University. 
L'Attiviti solare quanto a Macchie e Pro- 
tuberanze e le Variazioni ordinarie e stror- 
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Univ. of 
Cincinnati. 



The 
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. D. and 
S. Dana. 



W. L. Elkin. 



Upsala 
Observatory. 



The 
Observatory. 
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The dinarie del Magnate di Declinazione diurna 

servaory osservate in Genova nel ventennio 1873-92. 

[Estratto dalle Memorie della Societa degli 

Spettroscopisti Italian!, Vol. XXII, 1893.] 

Nota preliminare di P. M. Garibaldi. 4°. 

[Genoa, 1893.] 
Georgetown. Georgetown College Observa- 
tory. The Reflecting Zenith Telescope. 4°. 

IVashington^ 1893. 

The Photographic Zenith Telescope. 

4°. Washington^ 1893. 

The Photochronograph applied to 

measures of Double Stars and Planets. 4^ 

Washington^ 1894. 

Suggestions regarding the Application 

of the Photochronograph. 4°. 

Washington^ 1894. 

The Lords Greenwich. Royal Observatory. Assumed 

Commissioners Mean Right Ascensions of Clock Stars with 

Admiralty. the corrections to the R. A. of the Nautical 

Almanac for 1894.0. 4°. London^ 1893. 

Nautical Almanac and Astronomical 

Ephemeris for the year 1897. 8^. 

London^ [1893]. 
Circular No. 15. Local Particu- 
lars of the Total Eclipse of the Sun, 1896, 
Aug. 8-9. 4°. [London^ 1893.] 
The Institution. Haarlem. Musee Teyler. Archives, Serie II. 
Vol. III. 4°. Haarlem, 1887-92. 

Vol. IV, i^« et 2*«« Parties. 

Haarltm, 1893. 
The Author. Hale, Geo. E. The Solar Faculae. [Reprint 
from '^Knowledge'' Jany. 1894. 

\London, 1894.] 

The Institute. Halifax. Nova Scotian Institute of Science 

Proceedings and Transactions. 2^ Series, 

Vol. I, Part 2. Halifax, 1892. 

The Hamburg. Sternwarte. Bericht, 1891. 

Observatory. \Hamburg\ 1892. 

1892. \Hamburg\ \%^i. 
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Havana. Observaciones Magneticas y Meteoro- 
logicas del Real Colegio de Belen de la 
Compania de Jesus. 4°. [To Dec, 1889.] 

Havana^ 1893. 

Haverford College Observatory. Proceedings. 
1892. [Haverford^ 1893.] 

Helsingfors. [Theses presented to the Royal 
Alexander University, Helsingfors.] 
Holmberg, M&rten. Studier ofver Wim- 
shursts Influens-Elektricitets-Maskin. 8^ 

Helsingfors, 1893. 

Komppa, Gustav. Ueber Kernsubstituirte 

Sty role. 8°. Kuopio, 1893. 

Kurt6n Lennart. Ett Problem angdende 

Krokningslinjerna pd andra Gradens ytor 
lost med Tillhjalp af Paraboliska och Ellip- 
tiska Koordinaten och EUiptiska Func- 
tioner. 4°. HelsingfcrSy 1893. 

Lindelof, Ernst. Sur les Systemes Com- 

plets et le Calcul des Invariants diff6ren- 
tiels des Groupes Continus finis. 4°. 

Helsingfors^ 1893. 

Herschell, Caroline. Catalogue of Stars from 
Flamsteed's Observations — Historia Coeles- 
tis, Vol. II.— Omitted in B. A. C. With an 
Index to B. A. C. Stars in that Vol. Folio. 

London y 1798. 

Hongkong. Observations made at the Observa- 
tory in the year 1892, by W. Doberck, Direc- 
tor. 4''. Hongkong, 1893. 

Kasan. Astronomical Observatory. Observa- 
tions with the Meridian Circle 1885-90, and 
Catalogue of 202 Stars between Decl. 54*^ 
30' and 55° 47'. 4*. Kasan, 1893. 

Kiel. Publicationen der Koniglichen Stern- 
warte. VIII. Catalog der farbigen Sterne 
zwischen dem Nordpol und 23 Grad Siid- 
licher Declination mit besonderer Beriick- 
sichtigung des Spectraltypus. Von Fried- 
rich Kriiger 4°. Kiel, 1893. 
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The University 
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Yale Univ. 
Library. 



The 
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The Kiel. IX. a. Definitive Bahnbestimmung 

Observatory. ^^^ Cometen 1891, I. Dr. E. Lamp. 

b, Ueber die Bahn des Cometen 1873, V. Dr. 
H. Kreutz. 

c, Bahnbestimmung des Planeten (226} 
Weringia. Dr. H. Kreutz. 4°. AjrV/, 1894. 

The Author. Knopf, Dr. Otto. Die Schmidt'sche Sonncn- 
theorie und ihre Anwendung auf die 
Methode der spektroscopischen Bestimmung 
der Rotationsdauer der Sonne. 4*. 

Jena, 1893. 
"^^ Leiden. Rijks Observatorium. Verslag van 

den Staat der Sterrenwacht te Leiden en 
van de aldaar volbrachte Werkzaamheden, 
in het Tijdvak van den i6^«" September 
1890 tot den 2o«i« September 1892. 8*. 

Leiden, 1892. 

2o«*«° September 1892 tot den \^^^ 

September, 1893. 8°. Leiden, 1893. 

The Leipzig Leipzig. F. Hausdorflf. Zur Theorie der astro- 
Observatory, nomischen Strahlenbrechung. 11. 8^ [Ab- 
druck aus den Berichten der Mathematisch- 
physischen Classe der Koniglich. Sachs. 
Gesellschaft der Wissenschaften zu Leipzig.] 
6. Februar, 1893. Leipzig, 1893. 
C. S. Hastings. Loomis, Elias. [Astronomy. Translation into 

Japanese. In 2 Volumes.] . 

The Louvain. L'Universit6 Catholique. Annuaire. 

Observatory. ^g^^ ^^o Louvain, [1893]. 

The Author. Lueders, F. G. J. A Memorial to the Repre- 
sentatives of Physical Astronomy and the 
Friends of the Progress of this Science. 8**. 

Madison, Wis., 1887. 

7^^, Lund. Universitets Ars-skrift. Tom. XXIX. 

1892-93. Kongl. Fysiografiska Sallskapcts 

Handlingar. 4°. Lund, 1892-93. 

The University. . Universitet. [Theses presented to the 

^*^ ** Lund University.] Klassifikation af Kegel- 

ytorna af Sjette Graden. 8°. Lund, 1892. 

, . Ueber zwei ebene Punktsysteme, 

die algebraisch auf einander bezogen sind 
8°. Lund, 1893. 
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Madison. Washburn Observatory. Publica- 
tions. Vol. VIII. Meridian Circle Observa- 
tions, 1887-1892. 4°. . Madison, 1893. 

Madras. Results of the Observations of the 
Fixed Stars . . at the Government Observa- 
tory, Madras, in the years 1874, 1875 and 
1876. C. Michie Smith, officiating Govern- 
ment Astronomer. 4''. Madras, 1892. 

Vol. VI. 1877, 1878 and 1879. 

Madras y 1893. 

Manchester. Literary and Philosophical Soci- 
ety. Memoirs and Proceedings. Fourth 
Series. Vol. VII, Nos. 2 and 3. 8^ 

Manchester, 1893. 

Vol. VIII, No. I. 

Manchester, 1893. 

Manila. Observatorio Meteorol6gico. El Mag- 
netismo Terrestre en Filipinas. Por el P. 
Ricardo Cirera, S. J., Director de la Secci6n 
Magn6tica. 4**. Manila, 1893. 

A. Marth. [Reprints from Mo. Not. R. A. S.] 
Galactic Longitudes and Latitudes of the 
Brighter Stars in a Zone of the Heavens 
containing the Milky Way. II. [Vol. LIII, 
No. 6.] 8°. London, 1893. 

^Ephemeris for Physical Observations of 

Jupiter 1893-94. [Ibid. No. 7.] London, iSg^. 

Data, for Computing the Positions of the 

Satellites of Jupiter 1893-94. [Ibid. No. 9.] 

London, 1893. 

a. Ephemerides of the Five Inner Satellites 

of Saturn, 1894. 

^. Ephemeris of the Satellites of Uranus, 
1894. 

c. Note on the Transit of Mercury over fhe 
Sun's disc, which takes place for Venus on 
1894, Mch. 21, and on the Transits of Venus 
and Mercury, which occur for Saturn's Sys- 
tem on the same day. [Vol. LI V, No. 3.] 

London, 1894. 
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The Mount Hamilton. Lick Observatory. Publica- 

Observatory. ^j^^^ y^j jj D^ubi^ g^^r Observations 

by S. W. Burnham, August, 1888, to June, 
1892. 4°. Sacramento^ 1894. 

Photographs Nos. 2 and 4, on glass, of 

the Solar Eclipse of April, 1893. 

Natal. Observatory. Report for the year end- 

ing June 30, 1893. 4®. Fieiertfiatitzburgy\%<)i. 
U. S. Signal New Haven. Daily Weather Maps for 8 o'clock 
^®'^* A. M. For the year ending May 31, 1894. 

Folio. New Haven, 1893-94. 

The New York. Mercantile Library Association. 
Association. ^^^ Annual Report. 8°. Netv York, 1893. 

The Xhe Jewelers' Circular and Horological Re- 

Publishers. ^.^^ ^o y^j XXVI, Nos. 18 to end. 

New York, 1893. 

Vol. XXVH. New York, 1893-94. 

Vol. XXVHI, Nos, 1-17. 

New York, 1894. 

Lick Photographic Times, Vol. XXIII, No. 639, 

Observatory. o at l^ t. q 

^ 4 . Neuf York, 1893. 

U*. S. Signal Daily Weather Maps for 8 o'clock p. m. For 

the year ending May 31, 1894. Folio. 

New York, 1893-94. 
The Academy. Padua. Atti e Memorie della R. Accademia 
di Scienze, Lettere ed Arti. 8®. Anno 
CCXCIV. (1892-93). Vol. IX. 8^ 

Padua, 1^93. 
Bureau des Paris. Connaissance des Temps — pour Tan 
Longitudes. ^g^^ go ^ />««>, ,893. 

Extrait k I'usage des Ecoles d'Hydro- 

graphie et des Marins du Commerce, pour 
Tan 1895. 8°. Paris, 1893. 

Annuaire pour I'an 1894. 12®. /'aw, [1893.] 

— 2-Eph6m6rides des ^toiles de culmination 

lunaireetde longitude pour 1S94, par M. M. 
Loewy. 4°. Paris, 1893. 

Enquetes et Documents r^latifs k I'Enseigne- 

ment Sup6rieur. XLVIII. Rapport sur Ics 
Observatoires Astronomiques de Province 
M. Loewy. 8°. Paris, 1893. 
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Paris. Annuaire de TObservatoire Municipal de 
Montsouris, pour I'ann^e 1894. 12°. 

Paris, . 

Potsdam. Astrophysicalisches Observatorium. 
Publicationen. Director H. C. Vogel. 8'«»^ 
Band. 4°. Potsdam, 1893. 

Prague. K. K. Sternwarte. Magnetische und 
Meteorologische Beobachtungen im Jahre 
1892. 53. Jahrgang. 4°. Prague, 1893. 

Puebla. Colegio Catolico del Sagrada Corazon 
de Jesus. Observaciones Astronomicas. 
Ano de 1885. 8°. Puebla, 1886. 

Resumen de las Observaciones Meteor- 

ol6gicas. Ano de 1888. [Puebla, 1889]. 

Ano de 1889. [Puebla, 1890]. 

Rome, Specola Vaticana. Pubblicazioni. Fasc. 
III. 4°. Rome, 1893. 

Rowland, Prof. H. A. A New Table of Stan- 
dard Wave- Lengths. 8°. [Reprint from 
the Philosophical Magazine, July, 1893.] 

Rugby. Temple Observatory. Report for the 
year ending 1892. 8**. [Pttgby, 1893.] 

Fifth Catalogue of Micrometrical Meas- 
ures of Double Stars. By G. M. Seabroke, 
A. P. Smith and H. P. Highton. [Reprint 
from Mem. R. A. S.,Vol. L.] 4**. London, 1892. 

St. Louis. Academy of Science. Transactions. 
8'. Vol. VI, Nos. 8-16. St. Louis, 1893-94. 

OflScers for 1893, Constitution, etc. 

Index to Vols. I-V. 8°. St. Louis, 1893. 

San Fernando. Instituto y Observatorio di Ma- 
rina. Almanaque Ndutico para el ano 1895. 
8°. Madrid, 1893. 

San Francisco. Astronomical Society of the 
Pacific. Publications. 8°. Vol. V, Nos. 
30 to 32. San Francisco, 1893. 

Vol. VI, Nos. 33 to 35. 

San Francisco, 1 894. 

Schulhof, M. Determination de I'Orbite de la 
Comete P^riodique de Finlay (1886, VII). 
8". [Extrait du Bulletin Astronomique, 
Avril, Mai, Juin et Juillet, 1893]. Paris, 1893. 



The 
Observatory. 



The College. 



The 
Observatory 

The Author. 



The 
Observatory. 



The Academy. 



The Institute 

and 
Observatory. 

The Society. 



The Author. 



Digitized by 



Google 



14 



The Academy. Stockholm. Observatorium. Astronomiska 
lakttagelser och Undersokningar anstalda 
pS, Stackholms Observatorium. Utgifna af 
Hugo Gyld6n, Konigl Vetenskaps-Akad- 
emiens Astronom. 4°. 
i:a Bandet. Stockholm^ 1880. 

2: a Bandet. Stockholm^ 1885. 

Z:e Bandet. Stockholm, 1888. 

4: e Bandet. Stockholm, 1891. 

Sydney, N. S. W. Government Observatory. 

Observations of the Transit of Venus, 9 

December, 1874, in N. S. W. Photographs 

and Drawings. 4°. Sydney, 1892. 

Results of Astronomical Observations 



The 
Observatory. 



The Author. 



The 
University. 



The Director. 



in the Years 1879, 1880 and 1881, under the 
direction of H. C. Russell, Govt. Astron- 
omer. 8°. Sydney, 1893. 

Results of Rain, River, and Evapora- 
tion Observations made in New South Wales 
during 1891. H. C. Russell, Government 
Astronomer. 8°. Sydney, 1893. 

Results of Meteorological Observa- 
tions made in New South Wales during 
1890. H. C. Russell, Government Astrono- 
mer. 8°. Sydney, 1892. 

Tacubaya. Observatorio Astron6mico Nacional, 
Boletin Tomo I. Num. 13 to 16. 4°. 

[Mexico, 1893-94.] 

Anuario para el aiio de 1894. Ano 

XIV. 8°. Mexico, 1893. 

Tananarive. Observatoire Royal de Madagas- 
car. R6sum6 des Observations M^tfeorolo- 
giques. Par le R. P. E. Colin, S. J. Vol. 
IV, 1892. 8°. Tananarive, 1893. 

Tischner, August. L'Astronomie et les As- 
tronomes. 8°. Leipzig, 1893. 

Tokyo. Imperial University of Japan. (Tei- 
koku Daigaku.) Calendar for the year 
1892-3. 8°. Tdkyo, 1893. 

Toronto. Meteorological Service of the Domin- 
ion of Canada. Monthly Weather Review, 
February-October, 1893. 4*. Torottto, 1893 
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Toronto. General Meteorological Register 

for the year 1893. 8°. Toronto^ 1894. 

The Canadian Institute. Transactions. 

1891-92. Vol. Ill, Part 2. 8^ 

Toronto^ 1893. 

1892-93. Vol. IV, Part I. 

Toronto^ 1894 

Fifth Annual Report, Session of 1892- 

93. 8°. Toronto, 1893. 

Seventh 1893-94. 

Toronto, 1894. 

Turin. Reale Osservatorio Astronomico. Pub- 
blicazioni N. III. Latitudine di Torino. 
F. Porro. 4°. 2»/7Vi 1893. 

University of Virginia. Publications of the 
Leander McCormick Observatory. Vol. I, 
Part 6. Southern Nebulae. 8°. 

Charlottesville, 1893. 

Upsala. [Theses presented to the Upsala Uni- 
versity.] Johanson, Adolf Magnus. Om 
Serieutvecklingar i Potentialteorin. 8°. 

Upsala, 1893. 

Tiselius, Hans A. J«>°. Om Dodlighets 

Premie-och Vinstberaikningar inom Liffdr- 
sakringsteorien. 8°. Stockholm, 1893. 

Very, Frank W. The Hail Storm of May 20, 
1893. [Reprint from the Am. Meteor. Jour- 
nal, Oct. 1893.] 8'. Ann Arbor, 1893. 

Vienna. K. K. Universitstts-Sternwarte. An- 
nalen. VIII Band. Dr. Edmund Weiss, 
Director. 4°. Vienna, 1892. 

IX Band. Vienna, 1893. 

K. K. Gradmessungs-Bureau. Astronom- 

ische Arbeiten. V Band. Langenbestim- 
mungen. 4°. Vienna, 1893. 

CEsterreichische Gradmessungs-Commis- 

sion. Verhandlungen. Protokoll iiber die 
am 6. April, 1893, abgehaltene Sitzung. 8°. 

Vienna^ 1^93- 
Washington. American Ephemeris and Nauti- 
cal Almanac for the year 1896. 8°. [2 
Copies.] Washington, 1893. 
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U. S Coast and 
Geod. Survey. 



The 
Observatory. 



Branch Office, 
New York. 



The 
Observatory. 



The Author. 



Washington, 1897. [2 Copies.] Washington^ 1894. 
Papers prepared for the use of , un- 
der Simon Newcomb. Vol. V, Pts. i and 2. 

4". 2 Copies. Washington^ 1894. 
U. S. Coast and Geodetic Survey. Report 

of the Superintendent for the year ending 

with June, 1891, Ft. II. 8°. 

Washington y 1892. 

Bulletins Nos. 26-30. 8°. 

Washington, 1893-94. 
U, S. Naval Observatory. Observations 

made during the year 1889. 4°. 

Washington, 1893. 
1889. — Appendix I. Magnetic 

Observations, 1892. 4*. Washington, 1893. 
Meteorological Observations and 

Results, 1889. 4°. Washington, 1893. 
Report of the Superintendent for the 

year ending June 30, 1893. Washington, 1893. 
U. S. Navy. Hydrographic Office. Charts, 

Folio. Washington, 1893—94, 

a. Pilot Charts of the North Atlantic Ocean. 
June, 1893-May, 1894* 

b. Supplemental Pilot Chart, November, 

1893. 

c. Lines of Equal Magnetic Variation for 
the year 1893. 

d. Pilot Chart of the North Pacific Ocean, 
Jan'y, 1894. 

Windsor, N. S. W. Mr. Tebbutt's Observatory. 
Report for the year 1892. John Tebbutt. 
8°. Sydno', 1893. 

Zi-ka-wei. L'Observatoire Magn6tique et 
M6t6orologique. Bulletin Mensuel. Tome 
XV III. Ann6e 1892. Zi-ka-wei, 1893. 

Zurich. Astronomische Mittheilungen von Dr. 
Rudolph Wolf. 8°. Vol.lX,Nos.LXXXII 
and LXXXIII. Zurich, 1893-94, 



In addition to the foregoing there have been placed upon 
the Library table, shortly after publication, as loans, the fol- 
lowing periodicals : — 
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By Professor Newton : "The Observatory." 
By Dr. Elkin : "Astronomische Nachrichten ;" "The Astro- 
nomical Journal ;" " Vierteljahrsschrift der Astronomischen 
Gesellschaft :" " Monthly Notices of the Royal Astronomical 
Society," and " Science." 

By others : " Nature ;" "American Journal of Science and 
Arts." 

THE THERMOMETRIC BUREAU. 

Mr. Peck has continued to make the comparisons of ther- 
mometers. The general stagnation in the business affairs of 
the country has naturally checked the increase in the numbers 
of instruments sent here for verification. The number of in- 
strumients rejected by us has been rather less than heretofore, 
ranging from lo to 20 per cent. — the defective ones being, ap- 
parently, more carefully culled by the makers or senders. 

Very respectfully submitted, 

ROBERT BROWN, 

Secretary of the Observatory, 
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REPORT OF DR. ELKIN. 

Yale University, June 14, 1894 
To the Board of Managers of the Observatory : 

Gentlemen : — The Heliometer has been utilized since my 
last report in carrying on the two pieces of work we have been 
engaged on in the last few years. I have made new series for 
the parallaxes of Capella, Procyon and Altair, bringing the 
whole number of series I have secured for the ten first magni- 
tude stars to 54. Dr. Chase has obtained measures of 24 large 
proper motion stars, making 75 in all of these stars we have 
examined for the purpose of detecting any parallax as large 
as o'.2o. Dr. Chase has also completed series on Algol and 
j8 Cygni the results of which have been communicated to the 
Astronomical Journal, Owing to his having taken up the in- 
struction in Astronomy in the Sheffield Scientific School, he 
has not been able to quite complete the reductions of the Coma 
Berenices triangulation as yet. 

Miss Palmer has been engaged in the computations relative 
to the series of measures of Jupiter's Satellites. The normal 
equations resulting from the 1,128 equations of condition, each 
with 13 unknown quantities, have been formed, but not yet 
solved. 

I have gone over the work on Iris made with the Heliometers 
at the Cape, Leipzig, Oxford and here for the determination of 
the Solar Parallax applying the systematic corrections for each 
observer as far as they have been deduced or could be esti- 
mated. While I do not feel certain that I have arrived at the 
best solution in view of the difficulties presented by these 
systematic errors and the unavoidable irregularities of the 
ephemeris computed with 7-figure logarithms, yet as far as I 
can judge the final result is not greatly affected by these 
sources of error. The value for the solar parallax which 
seems to me most plausible at present, I have derived by using 
only practically simultaneous observations, thus eliminating 
the ephemeris errors, and by allowing reduced weights to the 
smaller distance measures, which are the most affected by the 
personal errors. This value is 

8'^835 with the probable error o''.oo8, 
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and this probable error allows to the best of my belief for all 
sources of systematic error excepting those due to a possible 
difference of refraction of the planet and the comparison stars, 
and to the uncertainty of our data concerning the figure of the 
earth. 

A considerable part of my time has been spent in experi- 
ments with reference to the photography of meteors. A six- 
inch Voigtlander portrait lens, presented to the Observatory 
by Cyprian S. Brainerd, Esq. (Y. C. 1850), was mounted on 
the stand of our Reed equatorial and a small glass loaned by 
Prof. Newton used as a guiding telescope. An area of about 
200 square degrees was exposed to points near the radiant of 
the Perseids on August 9 and 10 last, and during an exposure 
of eight hours on these nights, two hours of which, however, 
were almost nullified by cloud and haze, three meteor trails 
were photographed; two of which were true Perseids. A 
visual watch on the region covered by the plate was kept by 
Mr. Brown, Dr. Chase and myself for the safe identification 
of the meteor tracks. 

On December 10 and 11 last, a second similar lens was also 
in use, and during six hours exposure of the two fields, three 
trails of Geminids were impressed on the plates. These results 
seem to justify the conclusion that with a still larger field a 
sufficient number of tracks would be secured to afford reliable 
data for the radiant, and on the application of the Board of 
Managers, the National Academy has voted a grant of two 
thousand dollars for the purpose of allowing us to construct a 
mounting which would carry a number of cameras. This is 
now under construction by Messrs. Warner and Swasey, and 
we hope that it will be finished in time for the August meteors 
of this year. 

I have carried out a rigid computation of the results deriv- 
able from the Perseid tracks, including a track of one of them 
secured by Mr. Lewis of Ansonia. The radiant resulting from 
our two tracks freed from the effects of zenithal attraction 
and diurnal aberration is 

a = 46** 39^1 6 = +58° o'.i for 1875.0 

For the Geminid trails Prof. Newton has made a provisional 
computation, using the rough star places of the Durchmus- 
terung, and finds that the three trails when corrected for zenithal 
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attraction and prolonged backwards are tangent to a circle of 
less than i' diameter. I have delayed carrying out a definitive 
solution until I could secure the modern star places of the 
Berlin Zone which have been kindly promised us by Prof. 
Foerster. 

Respectfully, 

W. L. ELK IN, 
Astrononur in charge of the Heliometer, 
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REPORT. 



Yale University, June 22, 1895. 

To the President and Fellows of Yale University : 

Gentlemen : — The Board of Managers herewith trans- 
mit the reports of Mr. Brown, the Secretary of the 
Observatory, and of Dr. Elkin, the Astronomer in charge 
of the Heliometer. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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SECRETARY'S REPORT. 

Yale University Observatory, 

New Haven, Conn., June 21, 1895. 

To the Board of Managers : 

Gentlemen : — I have the honor to report for the year end- 
ing with May 31, 1894, as follows : 

the observatory building. 

The wood- work of this building — principally the Transit 
Room and the frame room serving as an approach to the East 
Tower — not having been painted since 1882, has this Spring 
been g^ven a good coat of paint, with the intention of soon 
giving it a second coat, as little was left of the original 
paint. Some sort of vestibule is needed lor the entrance to 
the building. The present door is a very light one, probably 
intended for an interior door. It has shrunken and the sill 
has worn away so that much water is driven in during an 
easterly rain storm, and wind during cold weather, so that 
with waste of fuel, the building is at times too cold for seden- 
tary work. With a light portable vestibule covering the top 
of the present platform, in winter, the present door could be 
mended to suffice perhaps better than by replacing the door — 
a double one — by a heavier. 

THE observatory GROUNDS. 

A cemented 4-inch Akron tile drain has been laid from the 
roof-water-conductor in the middle of the north side of the 
main building, to connect with the sewer drain west of the 
^ West Tower. This new drain has been laid at such depth that 
it can be extended with a sufficient incline to receive the water 
from the north side of the proposed extension between the 
present main building and the East Tower, whenever that shall 
be made, or from the present East Tower whenever that may 
seem desirable. The water-conductors from the north side of 
the Transit Room have also been connected with the drain. 
At the same time, on account of an obstruction in the plumb- 
ing which caused continued or repeated overflows from the 
sinks in the Thermometer Testing Room, a connection was 
made with this drain through the north wall of the cellar 

I 

Digitized by VjOOQIC 



5 . 

beneath, and through a hydraulic trap on the outside of the 
building, and in such a manner that inspection can readily be 
made and any future obstruction located and removed, with- 
out severing any pipes. 

Heretofore the rain-water from the roof of the Transit Room 
has run under the room and may prove, when a similar con- 
nection on the south side has been provided for the prompt 
removal of the other half of the water, to have been the cause 
— or the partial cause — of a slight variation in the Ti^nsit 
piers, not otherwise accounted for. 

The water heretofore shed from the roof of the main build- 
ing has repeatedly washed out the sod and cut up the drive- 
way,' so that this betterment will be justified by the reduction 
of expense upon, and improved condition of, the driveway and 
the turf. 

On the north side of the north driveway and west of the 
center line through the building, a small amount of regrad- 
ing has been done. 

Mention was omitted in the last Annual Report that in 
November, 1893, the boundary line between the Observatory 
Reservation and the land on the east and south, belonging to 
the estate of Massena Clark, deceased, was re-surveyed with 
this result : the point in the north line of the Winchester 
estate where the dividing line takes its origin was found sub- 
stantially correct, but at the north end this line was found to 
be about seven feet east of the old fence : and the line thence 
to St. Ronan st. was found to be about two feet south of the 
old fence — substantially agreeing with my former rough 
measures. On this re-surveyed line Mr. Clarke's estate 
erected a temporary, but at present sufficient fence, the respec- 
tive parties in interest paying each his proportional share of 
the cost. 

ST. RONAN ST. LOT. 

Tall cedar fence posts have been set on the east line of the 
lot on St. Ronan St., south from Canner st, with wire fencing, 
which can be moved up on the posts as the street and sidewalk 
are filled. 

GROUNDS NORTH OF CANNER STREET. 

The further extension of the is-inch drain awaits instruc- 
tions as to lines and grades. 
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The contributions to the Library of the Observatory during 
the year ending with May 31, 1895, have been as follows : 

The Armagh. The Observatory. Micrometrlc Ob- 

Observatory, servations of Nebulae. By J. E. L. Dreyer. 

[Extract from Trans. Roy. Irish Acad., 
Vol. XXX, Pt. XIII.] 4\ Dublin, 1894, 

Bamberg. Die Stern warte. Ueber die Untersuch- 

ung der Scalen eines Heliometers, II. [Ab- 
druck aus den Astr. Nach. Bd. 135.] Dr. 
Gerhard Lorentzen. 4". Kiel^ 1894. 

Die Zeitmessungseinrichtungen der 

Sternwarte zu Bamberg. E. Hartwig. 8**. 

Leipzig, 1893. 

Berlin. Die Konigliche Sternwarte. Astronom- 

ische Beobachtungen. Zweite Serie. Band 
I, i**^ und 2^*' Theil. Zonenbeobiichtungen 
der Sterne zwischen 20 und 25 Grad nord- 
licher Declination. 4^ 

Berlin^ 1892, 1893. 

The Academy. Bologna. R. Accademia delle Scienze dell' Isti- 

tuto. Memorie del la Sezione delle Scienze 

Fisiche e Matematiche. Serie V, Tomo III. 

4**. Bologna^ 1893. 

Boston. American Academy of Arts and Sci- 

ences. Proceedings. New Series. Vol. 
XXI. 8"^. Boston, 1894. 

The Institute. Bucharest. Institutul Meteorologic. Buletinul 
Observatiunilor-Meteorologice din Romsl- 
nia. Steffan C. Hepites, Directorul. 4^. 
Anul. Ill, 1894 [May to Dec. incL] 

Bucharest, 1894. 

Analele. Tom. VII, 1891. 4^ 

Bucharest, 1893. 

Tom. VIII, 1.892. 4^ 

Bucharest, 1894. 

The Publishers. Buffalo. Medical and Surgical Journal. July, 

1894-May, 1895. 8**. Buffalo, 1894-95. 

Professor Callandreau, M. O. !]^tude sur la Th^orie des 

H. A. Newton. Com^tes P6riodiques. [Extrait des Annalcs 

de r Observatoire de Paris, M6moires t 

XX.] 4°. [^tfw, — •] 
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Cambridge. The Astronomical Observatory of 
Harvard College. Annals. 4°. Vol. XXXII. 
Part I. Investigations in Astronomical 
Photography. By Wm. H. Pickering. 

Cambridge^ ^895. 

Vol. XXXV. Journal of the Zone 

Observations of Stars between 49° 50' and 
50° 10' of North Declination in 1855.0. By 
Wm. A. Rogers. WatervilUy J/>., 1894. 

Vol. XL, Part III. Observations 

made at the Blue Hill Meteorological Ob- 
servatory, in the vear 1893. Cambridge^ 1894. 
Vol. XLI, Nos. I and II. Obser- 
vations of the New England Weather Ser- 
vice in the years 1892 and 1893. 

[Cambridge, 1894.] 

Forty- ninth Annual Report of the 

Director. 8*. Cambridge, 1894. 

Cambridge, (England.) The Observatory. As- 
tronomical Observations. 4°. Vols. VII 
to XXII, (i 834-1 869.) Cambridge, 1 835-1 890. 
Capetown. Royal Observatory. Report of 
H. M. Astronomer at the Cape of Good 
Hope to the Secretary of the Admiralty, for 
the period 1879, May 26, to 1889, July 21. 4®. 

[London, 1893.] 

for the period 1889-92. 4**. 

London, 1893. 

for the year 1893. 4°. London, 1894. 

Heliometer Observations for determination 

of Stellar Parallax. 1881-1883. 8°. 

London, 1893. 
of the Elisha Mitchell 
Vol. XI, Part I. 1894. 
Chapel Hill, N. C, 1894. 
Chicago. The Astrophysical Journal. Vol. I, 
No. I. 8°. Chicago, 1895. 

Kenwood Observatory. Spectroscopic 

Notes. George E. Hale. 8°. [Reprint 
from Astronomy and Astro-Physics.] 

[Norlhfield, 1893.] 



The 
Observatory. 



Chapel Hill. Journal 
Scientific Society. 



The Society. 



Dr. W. L. 

Elkin. 

The Author. 



Digitized by 



Google 



8 

The Author. Chicago. The Astrophysical Journal. George 
E. Hale. 8°. [Reprint from the same.] 

North fidd, 1894. 

' On some Attempts to Photograph the 

Solar Corona without an Eclipse. 8**. 
George E. Hale. [Reprint from same.] 

\Northfield, 1894.] 
The Cincinnati. The Observatory. Publications, 

Observatory. ^^ j^ Catalogue of 2000 Stars for the 

Epoch 1890, by Jermain G. Porter. 4**. 

Cincinnati^ 1895. 
The Author. Coradi, G. Der harmonische Analysator. 8*. 

Zurich^ 1894. 

J. D. and E. S. C6rdoba. Resultados del Observatorio Nacional 

^*"*' Argentino. Catdlogo de las Zonas de Ex- 

ploracion (C6rdoba Durchmusterung). Vol. 

XVII, Part II, — 32° to 42^ John M. 

Thome, Director. 4°. [2 copies.] 

Buenos Aires^ 1894. 

Anales de la Oficina Meteorol6gica Argen- 
tina por su Director, Gaulterio G. Davis. 4°. 
Tomo IX. Clima de C6rdoba. [3 copies.] 

Buenos AireSy 1893-94. 

■ Argentine National Observatory and 

Meteorological Office. Annual Report for 
the year 1874. 8°. Buenos Aires^ 1875. 

The Society. Dorpat. Soci6t6 Astronomique Russe. Eph^ 
m^rides des ifitoiles. W. Dollen. 8^ [2 
copies.] \I)orpat\y 1895. 

The Durban, Natal, S. Africa. Observatory. An- 

nual Report of the Superintendent for the 
year ending 1893-94. E. Nevill, Govern- 
ment Astronomer. 4°. 

Pietermaritzburgy 1894. 
The Author. Evanston. The Dearborn Observatory. On the 
Physical Constitution of the Planet Jupiter. 
G. W. Hough. 8°. [Reprint from Astron- 
omy and Astro-Physics]. [Northfield^ 1893.] 
Electrical Clock Connections for Op- 
erating the Chronograph. 8°. Id. [Ibid.] 

\Northfield, .] 
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Evanston. An Electrical Control for the Equa- 
torial. 8*. Id. flbid] \Norihfield, 1894.] 

Garavito, Julio. Principes de la Dynamique 
des Fluides. 8**. Bogota^ 1895. 

Geneva. Soci6t6 des Arts. Rapport sur le 
Concours pour le r6glage des Chronometres 
pour rann6e 1893. Pr6sent6 le 19 Mars 
1894. Raoul Gautier. 8°. Geneva^ 1894. 

Pour rann6e 1894. Pr6sent6 

le 18 Mars 1895. Suivi d'un Supplement 
^ la Publication " Le Service Chronom6- 
trique d TObservatoire de Geneve." 8*. 

Geneva^ 1895. 

Concours International de R6glage 

pour Chronometres de Poche de haute 
Precision en 1896. 8® Geneva^ 1894. 

Le Service Chronom6trique k V Observa- 

toire de Geneve. Raoul Gautier. 

Geneva^ 1894. 

Gottingen. Die Konigliche Sternwarte. Astro- 
nomische Mittheilungen. 3^" Theil. Got- 
tingen Triangulation der Plejadengruppe. 
4°. Gottingen, 1894. 

Greenwich. The Royal Observatory. Astro- 
nomical and Magnetical and Meteorological 
Observations made in the year 1891, under 
the direction of W. H. M. Christie. 4**. 

London, ^893. 

1891, Appendix. Five-year Cat- 
alogue of 258 Fundamental Stars. 4°. 

London ^ 1893. 

• Assumed Mean Right Ascensions of 

Clock Stars with the corrections to the R. 
A. of the Nautical Almanac for 1895. 4°. 

London, 1895. 

Nautical Almanac and Astronomical 

Ephemeris for the year 1898. 8° 

London, [1894.] 
Rates of Chronometers on Trial for 
purchase by the Board of Admiralty. 4°. 

London, 1894. 



The Author. 



The 
Observatory. 



The Author. 



The 
Observatory. 



The Astronomer 
Royal. 



The Lords 

Commissioners 

of the 

Admiralty. 
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The Lords 

Commissioners 

of the 

Admiralty. 

The Institution. 
The Institute. 



The 
Observatory. 

The College. 



The 

University. 



The 
Helsingfors 
Observatory. 



The 
Observatory. 



Greenwich. Rates of Deck Watches on Trial 
for purchase by the Board of Admiralty. 
4°. London^ 1894. 

Haarlem. Mus6e Teyler. Archives, S6rie II. 
Vol. IV, 3^"« Partie. 4°- Haarlem, 1894. 
Halifax. Nova Scotian Institute of Science 
Proceedings and Transactions. 8°. []•* 
Series.] Vol. II, Part 4. Halifax, 1870. 

Vol. IV, Part 4. 

Halifax, 1877-78. 

Vol. V, Parts i, 2 and 4. 

Halifax, 1878-82. 

Vol. VI, Parts 2, 3 and 4. 

Halifax, 1883-86. 

Vol. VII, Parts i, 3 and 4- 

Halifax, 1887-90. 

2d Series. Vol. I, Parts i and 3. 

Halifax, 1891-93. 
Hamburg. Die Sternwarte. Bericht, 1893. 

\Hamburg^ 1894. 
Havana. Observaciones Magn6ticas y Meteoro- 
16gicas del Real Colegio de Belen de la 
Compania de Jesus. 4*. [Ano de 1890.] 

Havana, 1895. 

Real Universidad de la Habana. Oracion 

Inaugural pronunciado en la Solemne Aper- 
tura del Curso Academico de 1894 a 1895 y 
Memoria-Annuario del de 1892 k 1893. 4-* 

Havana, 1894. 
Helsingfors. Acta Societatis Scientiarum Fen- 
nicae. Tom. XXI, No. 8. Determination 
des Constantes n6cessaires pour la R6duc- 
tion des Cliches pris d Helsingfors pour la 
Construction du Catalogue Photographique 
des fitoiles jusqu* ^ la onzieme Grandeur. 
Anders Donner. 4°. Helsingfors, 1894, 

Her6ny. Das Astrophysikalische Observatorium. 
Meteorologische Beobachtungen im Jahre 
1 89 1. 4^ Budapest, 1894. 
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Hongkong. Observations and Researches made 
at the Observatory in the year 1 893, by W. 
Doberck, Director. 4°, JI(mgkong, 1894. 

Kasan. [Astronomical Observatory of the Im- 
perial University.] Resultate der Beobach- 
tungen in Kasan betreffend die VerSnder- 
lichkeit der Polhohe. I. Beobachtungsreihe 
30 April 1892-12 Juli 1893. A. M. Kowalski. 
4°. Kasan, 1894. 

[Magnetic and Meteorological Observatory 

of the Imperial University.] Observations. 
Ann6e 1894. 8**. Kasan, 1894. 

Annee 1895, Janvier et F6vrier. 

Kasan, 1895. 

Keeler, James E. On the Spectra of the Orion 
Nebula and the Orion Stars. [Reprint from 
Astronomy and Astro-Physics.] 8°. 

\Northfidd, .] 

Kharkoff. Publication der Charkower Univer- 
sitats Sternwarte, Heft No. 2. Bestimmung 
der Lstngen-Differenz zwischen Nicolajew 
und Charkow. G. Lewitzky. 8°. 

Kharkoff, 1893. 

Heft No. 3. [Astronomy and the 

Astronomical Observatory of Kharkoff Uni- 
versity 1843-1879] Kharkoff, 1895. 

Kis-Kartal. [Observatory of the Baroness von 
Podmaniczky.] [15-year Review. Meteor- 
ology of Kis-Kartal in June 1894.] 8°. 

Aszodon, 1895. 

Langley, S. P. Nouvelles Recherches sur la 
Region infra-rouge du Spectre Solaire. 4°. 
[Extrait des Comptes Rendus, t cxix.] 

\^Paris'\ 1894. 

Leiden. Rijks Observatorium. Verslag van 
den Staat der Sterrenwacht te Leiden en 
van de aldaar volbrachte Werkzaamheden, 
in het Tijdvak van den 19**"" September 
1893 tot den i8*^«" September 1894. 8°. 

Leiden, 1894. 



The 
Observatory. 



The Author. 



The 
Observatory. 



The Author. 



The 
Observatory. 
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The Louvain. L*Universit6 Catholique. Annuaire. 

Observatory. ^g^^ ^^o Zouvain, [1894.] 

The Lund. Universitets Ars-skrift. Tom. XXX. 

University. 1893-94. Kongl. Fysiografiska Sallskapets 

Handlingar. 4**. Lunciy 1893-94. 

The L'Observatoire. Observations des Jfitoiles de 

Observatory. i^ Zone entre 35° et 40° de d6clinaison bor6- 

ale — R6duites i Tequinoxe moyen de 1875.0 
par N. C. Dun6r et Folke Engstrom. Tome 
II, 4. 4°. Lund, 1894. 

■ Tome II, 5. Zundy 1895. 

Madison. Washburn Observatory. Publica- 

tions. Vol. VII, Part 2. Meteorological 
Observations, 1890-93. 4°. Madison, 1894. 

Madras. Results of the Observations of the 

Fixed Stars . . at the Government Observa- 
tory, Madras, in the years 1880, 1881 and 
1882. Vol. VII. C. Michie Smith, officiat- 
ing Government Astronomer. 4°. 

Madras, 1894. 

1883, 1884, 1885, 1886 and 1887. Vol. 

VIII. Madras, 1894. 

The Society. Manchester. Literary and Philosophical Soci- 
ety. Memoirs and Proceedings. Fourth 
Series. Vol. VIII, Nos. 2, 3 and 4. 8^ 

Manchester, 1893-94. 

Vol. IX, Nos. I and 2. 

Manchester, 1894-95. 
The Author. Marth, A. [Reprints from Mo. Not., R. A. S.] 

a. Note on the Computation of the Bright- 
ness of the Planets, with some Ephemerides 
for Observations of the brightness of Mer- 
cury. 

b. Ephemeris for Physical Observations of 
Mars, 1894. [Vol. LIV, No. 6.] 

London, 1894. 

a, Ephemeris of the Satellites of Mars, 1894. 

b, Ephemeris for Physical Observations of 
Jupiter, 1894-95. [Ibid. No. 8.] 

London, 1894. 
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The Royal 
Observatory. 



The 
Observatory. 



Marth, A. a. Data for Computing the Positions The Author, 
of the Satellites of Jupiter. 
b. Ephemeris for Physical Observations of 
Jupiter, 1894-95 (concluded). [Ibid. No. 9.] 

London^ 1^94* 

Ephemerides of the Five inner Satellites of 

Saturn, 1895. [Vol. LV, No. 3.] 

London^ 1895. 
Milan. R. Istituto Lombardo. [Estrato dai 
Rendiconti : Serie II. Vol. XXVIII.] 8°. 
Suir Escursione diurna della Declinazione 
Magnetica a Milano in Relazione col 
Periodo delle Macchie Solari. Michele 
Rajna. Mtlatiy 1895. 

Real Osservatorio Astronomico di 

Brera. [Estratto dai Rendiconti : ibid.] 
Riassunto delle Osservazioni Meteorologiche 
eseguite nell' anno 1894. E. Pini. 8*. 

Milan^ 1^95* 

Morelia. Colegio Seminario. Boletin del Ob- 

servatorio Meteorol6gico. Tomo I, Ntim. 
1-4. (Enero-Abril, 1895.) 4°. 

Morelia^ 1805. 

Mount Hamilton. Lick Observatory. Publica- 

tions. Vol. III. 4°. Sacramento^ 1894. 

New York. Columbia College Observatory. 

Contributions. [Reprint from the Annals of 
the New York Academy of Sciences. Vol. 
VIII.] No. 6. The Parallax of 77 Cassio- 
peiae deduced from the Rutherford Photo- 
graphic Measures. Herman S. Davis. 8**. 

New York^ 1895. 

The Jewelers* Circular and Horological Re- The Publishers. 

view. 4°. Vol. XXVIII, Nos. 18 to end. 

New Yorky 1894. 

Vol. XXIX. New York, 1894-95. 

Vol. XXX, Nos. 1-17. New York, 1895. 

Daily Weather Maps, for 8 o'clock, p. m. 

Folio. New York, 1894-95. 

Northfield. Popular Astronomy. Vol. II, No. 

I. 8°. Northfield, 1894. 



U.S. Signal 
Office. 
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The Odessa. [University Observatory.] Org^niza- 

serva ory. ^.^^ ^^ Tifitude Climat6rique sp6ciale de la 

Russie, et Problemes de la M6t6orologie 

Agricole. A. Klossovsky. 4°. Odessa^ 1894. 

Distribution annuelle des Orages a la 

Surface du Globe Terrestre. A. Klossovsky. 

Odessa^ 1894. 

O'Gyalla. [Astrophysical Observatory.] Piioto- 

graph of the Observatory. 

Oxford. Radcliffe Observatory. Catalogue of 

6424 Stars for the Epoch 1890. From Ob- 
servations made during the years 1880-1893. 
4°. Oxford^ 1894. 

The Royal Padua. R. Commissi one Geodetica Italiana. 

Observatory. Diflferenze di Longitudine fra Roma, Padova 

ed Arcetri. 4®. Padua^ 1891. 

Bureau des Paris. Connaissance des Temps — pour Tan 

Longitudes. ^g^^ go ^am, 1894. 

Extrait a I'usage des feoles d'Hydro- 

graphie et des Marins du Commerce, pour 
I'an 1896. 8**. Paris, 1894. 

Annuaire pour Tan 1895. 12®. /'«r/>, [1894.] 

Eph6m6rides des 6toiles de culmination 

lunaire et de longitude pour 1895, par M. M. 
Loewy. 4*^. Paris, 1894- 

pour 1896. Paris, 1894. 

Enquetes et Documents relatifs i TEnseigne- 

ment Sup6rieur. LVI. Rapport sur les 
Observatoires Astronomiques de Province. 
Ann6e 1893. 8®. Paris, 1894. 

The Annuaire de I'Observatoire Municipal de 

Observatory. Montsouris, pour I'ann^e 1895. I2''- 

Paris, 

Pola. Sternwarte des hydrographischen Amtes 

der K. u. K. Kriegsmarine. Meteorologische 
und Magnetische Beobachtungen. [Jan'y 
and Feb'y, 1895 ] Vienna, 1895. 

Potsdam. Astrophysicalisches Observatorium. 

Publicationen. Director H. C. Vogel. 9^*" 
Band. 4°, Potsdam, 1894. 
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The Bureau. 



The 
Observatory. 

The Society. 



The 
Observatory. 



Potsdam. Das Kgl. Geodatische Institut. Pol- The Institute, 
hohenbestimmungen im Harzgebiet. Aus- 
gefiihrt in den Jahren 1887 bis 1891. 4°. 

Berlin^ 1894. 

Internationale Erdmessung. Bericht iiber 

den gegenwaartigen Stand der Erforschung 
der Breitenvariation. Aniage i u. 2. 

Berlin^ 1894. 

Prague. K. K. Stern warte. Magnetische und 
Meteorologische Beobachtungen im Jahre 
1^93- 54. Jahrgang. 4"*. Praguey 1894. 

Konigl. b5hmische Gesellschaft der Wissen- 

schaften. Jahresbericht, 1892. 8°. 

Prague, 1893. 

1893. Prague, 1894. 

Sitzungsberichte der Mathematisch- 

naturwissenchaftlichen Classe. Jahrgang 
1892. Prague, 1893. 

1893. Prague, 1894. 

Pulcova. Observatoire Central Nicolas. Ob- 
servations de Poulkova. Vol. X. Mesures 
Microm6triques des fitoiles Doubles. Otto 
Struve. 4 °. Si, Petersburg, 1893. 

Publications sous la Direction de Th. 

Br6dikhine. S6rie II, Vol. i. Observa- 
tions faites au Cercle Vertical. M. Nyr6n. 

St, Petersburg y 1893. 

D6clinaisons moyennes des£toiles 

Principales pour I'fipoque 1885. O. M. 
Nyr6n. 4*^. [Extrait du Vol. I, S6rie II.] 

St, Petersburg, 1893. 

— Russische Expeditionen zur Beobach- 

tung des Venus-Durchgangs 1874. Abthei- 
lung I. Dr. Th. Wittram. 4°. 

St, Petersburg, 1891. 

Tables Auxiliaires pour la D6termina- 

tion de THeure par des Hauteurs corres- 
pondentes de diff6rentes ^fitoiles. Dr. Th. 
Wittram. 8°. St, Petersburg, 1892. 

Roberts, Dr. Isaac. Illustrations of Progress 
made during Recent Years in Astronomical 
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The Vatican 
Observatory. 

The 
Observatory. 



The Academy. 



The Institute 

and 
Observatory. 

The Society. 



The 
Observatory. 



The 
University. 



Science. [Reprinted (with corrections) 
from Proc. Amer. Philos. Soc, Vol. 
XXXII.]. 8°. {Philadelphia, 1893.] 

Roma. P. Francesco Denza. Cenni Necro- 
logici. Priamo Armani. 8°. Rome, 1894. 

Rugby. Report on the Temple Observatory for 
the year ending 1893. 8°. \Rugby, 1894.] 

1894. \Rugby, 1895.] 

St. Louis. Academy of Science. Transactions. 
Vol. VI, No. 17. St. Louis, 1894. 

San Fernando. Instituto y Observatorio di Ma- 
rina. Almanaque Nduticopara elano 1896. 
8°. Madrid, 1894. 

San Francisco. Astronomical Society of the 
Pacific. Publications. 8**. Vol. VI, Nos. 
36-38. San Francisco, 1894. 

Vol. VII, No. 39, 40. 

San Francisco, 1895. 

San Salvador. Observatorio Astron6mico y 
Meteorol6gico. Observaciones Meteorologi- 
cas correspondientes 4 los Meses de Octu- 
bre, Noviembre y Diciembre del Afio dc 
1892. San Salvador, 

Afio de 1893. San Salvador, 1895. 

Sydney. Observatory. Results of Rain, River, 
and Evaporation Observations made in New 
South Wales during 1893. H. C. Russell, 
Government Astronomer. 8®. Sydney, 1894. 

[Australian Assoc, for the Adv. of Science?] 

The Progress of Astronomical Photogra- 
phy. Address by the President, H. C. Rus- 
sell, Government Astronomer. \Sydncy, 1894,] 

Tacubaya. Observatorio Astron6mico Nacional. 
Boletin. Tomo. I. Niim. 17-21. 4**. 

Mexico, 1894—95. 

Anuario para el afio de 1895. Afio 

XV. 8^ Mexico, 1894. 

Tokyo. Imperial University of Japan. (Tei- 
koku Daigaku.) Calendar for the year 
1893-94. 8°. Tol^d, 1894. 
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Toronto. Meteorological Service of the Domin- The Director. 

ion of Canada. Monthly Weather Review, 

Nov., 1893 — Dec, 1894. 4°.^ 

Toronto^ 1894-95. 
General Meteorological Register for 

the year 1894. 8°. Toronto^ 1895. 
Nineteenth Annual Report ; for the 

year 1889. 8°. Ottowa, 1893. 
The Rain and Snow Fall of the Prov- 



ince of Ontario. Hugh V. Payne. 8** 



Townley, Sidney D. Photographic Observations 
of Algol. 8*. [Reprint from Pub. Ast. Soc. 
of the Pacific, Vol. VI.] San Francisco^ 1894. 

Uccle. Observatoire Royal. Agrandissements 
de Photographies Lunaires. W. Prinz. [Mt. 
Hamilton negatives.] Folio. U'ccle, iSg4. 

Upsala. University. Om Str&lande Vermes 
Diffusion vid dess G&ng genom dunkla Me- 
dier. August Falk. 8°. Upsala, 1893. 

Venice. R. Commissione Geodetica Italiana. 
Determinazione della Latitudine dell' Os- 
ser\'atorio Astronomico di Padova fatta nel 
1892. Giuseppe Ciscato. 4°. Venice, 1894. 

Nuova Determinazione della Latitu- 
dine deir Osservatorio Astronomica di 
Padova fatta nel 1893. Giuseppe Ciscato. 
4°. Venice, 1894. 

-Nuovo Esame delle Condizioni del 

Supporto nelle Esperienze fatte a Padova 
nel 1885-86 per determinare la Lunghezza 
del Pendolo a Secondi. * * . Giuseppe 
Lorenzoni. 8°. Venice, 1893. 

Determinazione relativa della Gravitd 

Terrestre a Padova, a Milano ed a Roma 
fatta neir autunno 1893. Giuseppe Loren- 
zoni. 8°. Venice, 1894. 

Determinazione relativa della Gravitd 

Terrestre negli Osservatori di Vienna, di 
Parigi e di Padova. 8°. Giuseppe Loren- 
zoni. 8°. Venice, 1893. 
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The Author. 



The Bureau. 



The 
Commission. 



The 
Observatory. 



Office of the 

Am. Eph. and 

Naut. Almanac. 



U. S. Coast and 
Geod. Survey. 



The 
Observatorj'. 



Branch Office, 
New York. 



Professor 
H. A. Newton. 



The 
Observatory. 



Very, Frank W. Hail Storms. A Lecture be- 
fore the Pittsburgh Academy of Science and 
Art, January 5, 1894. [2 copies.] 8°. 

[Pittsburgh, 1894.] 

Vienna. K. K. Gradmessungs-Bureau. Astro- 
nomische Arbeiten. Dr. Edmund Weiss 
und Dr. Robert Schram. VI. Band. LSn- 
genbestimmungen. 4°. Viennay 1894. 

CEsterreichische Gradmessungs-Commis- 

sion. Verhandlungen. ProtokoU iiber die 
am II. und 13. April, 1894, abgehaltenen Sit- 
zungen. 8**. Vienna, 1894. 

V. KufFner'sche Sternwarte (Ottakring). 

Publicationen. Dr. Leo de Ball. III. Band. 
4°. Vienna, 1894. 

Washington. American Ephemeris and Nauti- 
cal Almanac. Papers prepared for the use 
of. Vol. V, Part III. Action of the Planets 
on the Moon. 4°. Washington, 1894. 

Part IV. Secular Variations 

of the Four Inner Planets. Washington, 1894. 

U. S. Coast and Geodetic Survey. Report 

of the Superintendent for the year ending 
withjune, 1892, Pt. II. 8^ Washington, 1%^^ 

Bulletins Nos. 31-33. 8^ 

Washington, 1894-95. 

U. S. Naval Observatory. Instructions for 

observing the Transit of Mercury Nov. 10, 
1894. 4^ [Washington, 1894.] 

— U. S. Navy. Hydrographic OflSce. Pilot 

Charts of the North Atlantic Ocean, June, 

1884-May, 1895, with 3 supplements. Folio. 

Washington, 1894-95. 

U. S. Army. Chief Engineer. Annual Re- 
ports for 1868, 1871, 1873, 1875, 1876, 1877, 

1878, 1879, iS^O) i^^^f i^^9) i^9o> 1^91) 1^92 
(with atlas, 4'') and 1893. 48 Vols. 8^ and 

4°. Washington 

Windsor, N. S. W. Mr. Tebbutt's Observatory. 
Report for the year 1893. John TebbutL 
8**. Sydney, 1894. 
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Windsor. Observations and Orbit-elements of The 

Comet Gale, 1894. 8° 1894. O^^^'^^^^^y- 

Xalapa. Observatorio Meteorologico Central 

del Estado de Veracruz. Boletin. Enero- 
Febrero 1895. Con Resumen de las Obser- 
vaciones practicadas en las Estaciones del 
Estado en el ano de 1894. 4°. Xalapa^ 1895. 

Zi-ka-wei. Shanghai Meteorological Society. 

Second Annual Report: — for the year 1893 
on the Typhoons of that year. Rev. F. S. 
Chevalier, S. J. 8°. Zi-ka-wei^ 1894. 

Zurich. Astronomische Mittheilungen gegriin- 

det von Dr. Rudolph Wolf. 8°. Vol. VIII, 
No. LXXXIV. Herausgegeben von A. 
Wolfer. Zurich^ 1894. 

In addition to the foregoing there have been placed upon 
the Library table, shortly after publication, as loans, the fol- 
lowing periodicals : — 

By Dr. Elkin : " Astronomische Nachrichten ;" " The Astro- 
nomical Journal ;" " Vierteljahrsschrift der Astronomischen 
Gesellschaft :'* " Monthly Notices of the Royal Astronomical 
Society," and " Science." 

By another : " American Journal of Science and Arts." 

THE THERMOMETRIC BUREAU. 

The closing remarks of the last Annual Report may be 
repeated. 

" Mr. Peck has continued to make the comparisons of ther- 
mometers. The general stagnation in the business affairs of 
the country has naturally checked the increase in the numbers 
of instruments sent here for verification. The number of 
instruments rejected by us has been rather less than hereto- 
fore, ranging from 10 to 20 per cent. — the defective ones being, 
apparently, more carefully culled by the makers or senders." 
Very respectfully submitted, 

ROBERT BROWN, 

Secretary of the Observatory, 



Digitized by 



Google 



20 



REPORT OF DR. ELKIN. 

Yale University, June 15, 1895. 
To the Board of Managers of the Observatory : 

Gentlemen : — In the past year the work with the Heli* 
ometer has been carried forward on the lines indicated in my 
past reports. I have continued and brought to what I hope is 
a final close the series on the parallaxes of the first magnitude 
stars and hope to present the definitive results in the near future. 
The series on the parallaxes of the large proper motion stars, 
on which Dr. Chase has been mainly engaged, now comprises 
99 stars, all but two of which have been observed at two paral- 
lax maximum epochs, in general on three nights. It seems 
desirable, however, before drawing any conclusions from these 
data, to eliminate the effect of the proper motion, and we 
therefore propose to secure two further epochs for each star. 
In pursuance of this plan, nine stars have already been taken 
at a third epoch. We attempted measures of the Moon's dia- 
meter at the total eclipse of March 25, last, and measures of 
Mercury referred to the Sun's limb at the transit on Nov. 10, 
last, but in both cases the state of the sky permitted our ob- 
taining only a small amount of results. The last contacts of 
the transit were, however, secured by Mr. Brown and Dr. 
Chase. 

An agreement has been made with Dr. Gill that the observa- 
tions and discussion of the Iris series for the determination 
of the solar parallax should be printed and included with his 
similar investigations on Victoria and Sappho^ and the papers have 
been forwarded to him. In revising the work for final publi- 
cation I have found that the distances of the planet from the 
Sun used probably require a small correction and that an ob- 
servation was included which did not .refer to the planet 
The effect of the requisite emendations is to slightly reduce 
the value of the solar parallax given in my last report as the 
result of the Iris series. 

The reductions of the Coma Berenices Xx\2Xi^\Az,\!\oxi have been 
completed practically, and the work will shortly be ready for 
the press. I regret to say that, owing to a long and serious 
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illness of Dr. Palmer, considerable work yet remains to be 
done on the Jupiter satellite series. 

The equatorial mounting constructed for us by Warner and 
Swasey for carrying a number of cameras, reached us at the 
end of July last, and was set up in time to be used on three 
nights of the August meteor period, August 9, 10 and 11. It 
carried four cameras, two with lenses of about 6 inches, and 
two with such of about 5 inches effective aperture, and these 
four fields were exposed in all about 11 hours. I must confess 
to some considerable disappointment in finding only two meteor 
trails on our plates as a result of this first trial of our new 
apparatus, but I hope with added experience and care to be 
more fortunate this coming season. We also made exposures 
on the dates of the November and December showers, but with 
only negative results, owing possibly partly to the unfavorable 
position of the moon. 

It seems to me, however, that as other observers begin to 
take up such work, we will eventually be able to reach some 
valuable results from the photographic data as they accumu- 
late. Already we are in possession of some twelve impres- 
sions of Perseid trails, four of which were secured here and 
two at Ansonia by Mr. John E. Lewis working in collabora- 
tion with us. Prof. Barnard has furthermore kindly sent us 
three plates exposed also on Aug. 9, 10 and 11, 1894, for about 
8 hours in all, which show four and possibly five meteor 
trails. And finally Prof. Pickering has found on an examina- 
tion of the Harvard Observatory plates one fine trail on a 
plate taken Aug. 8, 1893, and kindly sent it to us for measure- 
ment. I have carried out a discussion of these trails, which 
will be very shortly ready for publication and seems to lead to 
some interesting conclusions. 

Respectfully, 

W. L. ELKIN, 
Astronomer in charge of the Heliometer, 
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REPORT. 



Yale University, June 22, 1896. 

To the President and Fellows of Yale University : 

Gentlemen : — The Board of Managers herewith transmit 
the reports of Mr. Brown, the Secretary of the Observatory, 
and of Dr. Elkin, the Astronomer in charge of the Heliometer. 
The clocks and the time signals have been under the care of 
Dr. Chase. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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SECRETARY'S REPORT. 
Yale University Observatory, 

New Haven, Conn., June 17, 1896. 
To the Board of Managers : 

Gentlemen; — I have the honor to report for the year end- 
ing with May 31, 1896, as follows : 

THE OBSERVATORY BUILDING. 

The re-painting of the outside of the building, in progress 
at the time of my last report, has been continued, at intervals. 
The furnace was patched and made to last through the winter ; 
probably parts of the furnace will require to be replaced be- 
fore the coming winter. 

A dark closet for photographic uses was constructed by 
partitioning off the west side of the north-east chamber on the 
second floor, by means of Neponset building paper on light 
scantlings ; light from gas burners in the adjacent room being 
admitted through appropriately colored windows, and the 
north window being darkened. 

THE OBSERVATORY GROUNDS. 

The water conductors on the south side of the Transit Room 
were connected with the sewer drain on this side of the build- 
ing, in like manner as reported last year concerning the north 
side. The bottom of this connecting drain is, at the line of 
the building, 49 inches below ground, and is planned to drain 
off any water that may accumulate at that depth about the 
piers of the transit instrument. The plans of these drains 
will be found on pages 43 and 44 of Letter Book, No 4. 

A few trees injured by boring insects were replaced, and a 
few small trees added to the grounds — including a horse chest- 
nut and an ash-leaved Negundo, west of the north-east drive. 
On the north-east side of the north-west drive a little regrad- 
ing was done. 

GROUND NORTH OF CANNER STREET. 

An elm tree on St. Ronan Street next north of Canner 
Street was replaced, as also one on the north side of Canner 
Street near the top of the hill. The City authorities have at 
length required sidewalks to b,e laid this summer, from St. 
Ronan Street, eastward, which will make the lots on St. Ronan 
Street more accessible and more marketable. This is certain 
at no distant day to become a beautiful street. 
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The Academy. 



The contributions to the Library of the Observatory during 
the year ending with May 31st, 1896, have been as follows : 

Adelaide. Circular announcing the establish- The Adelaide 
ment of the Perth (W. Australia) observa- 
tory. f°. Adelaide, 1895. 

Berlin. Das Koniglich Preussische Geodatische 
Institut. Astronomisch-Geodatische Ar- 
beiten I. Ordnung. Teleg'raphische Lstngen- 
bestimmungen in den Jahren 1890, 1891 und 
1S93. 4°. Berlin^ 1895. 

Bonn. Konigliche Sternwarte. Veroffentlich- 
ungen. No. I. Beobachtungen von Nebel- 
flecken, von Dr. C. Monnichmeyer. 4®. 

jBanfiy 1895. 

Boston. American Academy of Arts and Sci- 
ences. Proceedings. New Series. Vol. 
XXII. 8^ Boston, 1895. 

Public Library. Forty-third Annual Re- 
port. For 1894. Boston^ 1895. 

Bruxelles. L*Acad6mie Royale des Sciences 
des Lettres et des Beaux Arts. Annuaire, 
1894. 60"* Ann6e. 8°. Bruxelles, 1894. 

1895. 6i"« Ann6e. 8°. 

BruxelleSy 1895. 

Bulletins. 63"® Ann6e. jme S6rie, 

Tome XXVI. 8°. Bruxelles, 1893. 

64™® Ann6e, 3me S6rie, Tome 

XXVII. 8°. Bruxelles, 1894. 

64"* Ann6e, 3me S6rie, Tome 

XXVin. 8°. Bruxelles, 1894. 

65'°° Ann6e, 3me S6rie, Tome 

XXIX. 8°. Bruxelles, 1895. 

Bucharest. Institutul Meteorologic. Analele. 
Tomul IX, Anul 1893. 4°. Bucharest, 1895. 

Buffalo. Medical and Surgical Journal. June, The Publishers. 
i89S-May, 1896. 8°. Buffalo, 1895-96. 

Cambridge. The Astronomical Observatory of 
Harvard College. Annals. 4°. Vol. 
XXXIV. A Catalogue of 7922 Southern 
Stars observed with the Meridian Photo- 
meter during the years 1889-91, by Solon I. 
Bailey. Cambridge, 1895. 
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The Vol. XL, Part IV. Observations 

Observatory. ^^^^ ^^ ^^^ gj^^ j^.^ Meteorological Obser- 

vatory in the year 1894. Under the direc- 
tion of A. Lawrence Rotch, A. M. 

Cambridge^ 1895. 

Vol. XLI, No. III. Observations 

of the New England Weather Service in 
the year 1894. By J. Warren Smith. 

Cambridge^ 1895. 
Fiftieth Annual Report of the Direc- 
tor. 8°. Cambridge, 1895. 
The Author. Cafiete del Pinar— el Conde de. Observaciones 
de precision con el Sextante. 8^. 

Madridy 1895. 
The Cape of Good Hope. Royal Observatory. 
Observatory. Results of Meridian Observations of Stars, 
made from 1885 August to 1887 December, 
under the direction of David Gill, LL.D. 
4°. London^ 1894. 
Catalogue of 1,713 Stars for the Equi- 
nox 1885. o. From Observations made dur- 
ing the years 1879 to 1885. With — 

I, Catalogue of 104 Southern Circum- 
polar Stars. 
II, Separate Observations of >8, «, and a, 
Centauri. 4°. London^ 1894. 

Report of Her Majesty's Astronomer 

at the Cape of Good Hope, for the year 1894. 
4°. London^ 1895. 

The Society. Chapel Hill. Journal of the Elisha Mitchell 
Scientific Society. Vol. XI, Second Part, 
1894. 8**. Chapel Hill, N, C, 1894. 

Vol. XII, Part First, 1895. 

Chapel Bin, N. C, 1 895. 

^ ^® . Christiania. Norwecfische Commission der Eu- 
' Commission. ... , ^ T t> 1 

ropaischen Gradmessung. Resultate der 

im Sommer 1893 in dem nordlichsten Theile 

Norwegens ausgefuhrten Pendelbeobacht- 

ungen. O. E. Schiotz. 8**. 

Christiania^ 1894. 
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Christiania. Resultate der in Sommer 1894 
in dem siidlichsten Theile Norwegens aus- 
gefiihrten Pendelbeobachtungen. O. £. 
Schiotz. 8°. Christiania, 1895. 

Astronomische Bebachtungen und 

Vergleichung der astronomischen und 
geodStischen Resultate. 4°. 

Christiania, i^95* 
Christie, Alexander Smyth. The Latitude — 
Variation Tide. [Reprint from the Philo- 
sophical Society of Washington, Bulletin, 
Vol. XIII. 8°. Washington, 1895. 

Copenhagen. Unders0gelser over Instrument- 
konstanter ved Kj0benhavns Universitets 
astronomiske Observatoriums Maaleapparat 
for fotograviske Plader. Carl Burrau. 4°. 

Copenhagen, 1895. 

Recherches num6riques concernant des 

solutions p6riodiques d'un cas sp6cial du 
probl^me des trois corps. I et II. Carl 
Burrau. 4^. [Abdruck aus Bd. 135 und 136 
der Astr. Nachr.] Kiel, 1894. 

Troisieme mSmoire. T. N. Thiele. 

4°. [Abdruck aus den Astr. Nachr. Bd. 
13S.] J^iei, 1895. 

Dresden. Observatoire de B. D'Engelhardt. 
Observations Astronomiques. Part III. 4°. 

Dresden, 1895. 

Goltingen. Kdnigliche Sternwarte. Astronom- 
ische Mittheilungen. 4*®' Theil. Die Oerter 
der helleren Sterne der Praesepe. W. 
Schur. 4*. Gdttingen, 1895. 

Greenwich. Royal Observatory. Astronomical 
and Magnetical and Meteorological Obser- 
vations made in the year 1892, under the 
direction of W. H. M. Christie. 4°. 

London, 1894. 

Reduction of Greenwich Meteorolog* 

ical Observations, Part III. Temperature 
of the air 1841 to 1890. 4°. London, 1895. 
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The Lords Greenwich. Assumed Mean Right Ascensions 

^"""^ of 'Ihr''" o^ Clock Stars with the corrections to the R. 

Admirahy. A. of the Nautical Almanac for 1896.0. 4°. 

London^ 1895. 

Nautical Almanac and Astronomical 

Ephemeris for the year 1899. 8** 

London^ 1895. 

Rates of Chronometers on Trial for 

purchase by the Board of Admiralty. 4°* 

London^ 1895. 

Rates of Deck Watches on Trial for 

purchase by the Board of Admiralty. 4°. 

London^ 1895. 

The Institution. Haarlem. Mus6e Teyler. Archives, S6rie II. 

Vol. IV, 4*'»« Partie. 4°. Haarlem^ 1895. 

The Authors. Halifax, England. A Handbook of Double 

Stars. By Edward Crossley, Joseph Gledhill 

and James M. Wilson. 8°. Londofiy 1879. 

Corrections, with Notes, Criticisms, 

etc., to the Handbook of Double Stars. By 
Edward Crossley, Joseph Gledhill and James 
M. Wilson. 8°. London, 1880. 

The Institute. Halifax, Nova Scotia. Nova Scotian Institute 
of Science. Proceedings and Transactions- 
8^ 2d Series. Vol. VIII, Part 4. 

Halifax^ 1895. 
The Hamburg. Die Stern warte. Bericht, 1894. 

serva ory. {Hamburg^ 1895, 

Mittheilungen. 8°. No. i. Positions- 

bestimmungen von Nebelflecken und Stem- 
haufen. 

No. 2. Bahnbestimmung des 

Planeten (258) Tyche. Hamburgh 1895. 

The College Havana. Real Colegio de Belen de la Com- 
paflia de Jesus. Observaciones Magneticas 
y Meteorol6gicas. Ano de 1891. 4°. 

Havana y 1895. 

■ Investigaciones relativas a la circula- 

cion y traslacion cicl6nica en los huracanes 
de las Antillas. P. Benito VifSes, S. J., 
Director. 8°. Havana^ 1895. 
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Helsingfors. [Aftrycken ur Finska Vet. Soc. 
Forhandliiigar. B. XXXVII, 1895. 8°.] 
Redogorelse for fortg&ngen af de Astro- 
fotografiska arbetena j\ observatoriet i Hel- 
singfors under tiden Juni 1893-Maj 1894. 
Anders Donner. Helsingfors^ 1895. 

Juni 1894 till Maj 1895. 

Helsingfors^ 1895. 

Hongkong. Observations and Researches made 
at the Observatory in the year 1894, by W. 
Doberck, Director. 4°. Hongkong, 1895. 

Kalocsa. Publicationen des Haynald-Observa- 
toriums. VII. Heft. Meteorologische Beo- 
bachtungen. Boroma, S. Africa 1891-2. 
4°. Kalocsa, 1896. 

Kasan. [Magnetic and Meteorological Observa- 
tory of the Imperial University.]. Observa- 
tions. Ann6e 1895, Mars-Aodt. 8*. 

Kasan, 1895. 

Keeler, James E. [Reprints from the Astro- 
physical Journal, May and June, 1895. 8**.] 
A Spectroscopic Proof of the Meteoric 
Constitution of Saturn's Rings. 

Conditions Affecting the Form of Lines 

in the Spectrum of Saturn. Chicago, 1895. 

Kis-Kartal. [Observatory of the Baroness von 
Podmaniczky.] [Observations October, 
1893-October, 1895.] 8°. Budapest, 1895. 

Leipzig. Furtstlich Jablonowski'sche Gesell- 
schaft. XXXI. Die Sacularen VeriCnder- 
ungen der Bahnen der Grossen Planeten. 
Paul Harzer. Leipzig, 1895. 

Sachsische Gesellschaft der Wissenschaf- 

ten. Abhandlungen der Mathematisch- 
physichen Classe. 8°. Band XXI, No. V. 
DasEikonal. Heinrich Bruns. Leipzig, 1895. 

Band XXII, No. IV. Beobacht- 

ungen am sechszolligen Repsoldschen 
Heliometer der Leipziger Sternwarte. 
Bruno Peter. Leipzig, 1895. 
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The University. Louvain. L'Universit6 Catholique. Annuaire 
pour Tan 1896. 12°. Louvain, [1895.] 

Lund. Universitets Ars-skrift. Tom. XXXI. 

1895. Kongl. Fysiografiska Sallskapets 
Handlingar. 4**. Lund^ 1895. 

Madison. Washburn Observatory. Publica- 
tions. Vol. IX. 4°. Madison^ 1896. 
The Academy. Madrid. Real Academia de Ciencias Exactas, 
Fisicas y Naturales. Memorias, Tomo 
XVI. Estudio sistemdtico de las bases 
orgdnicas de origen animal. D. Jos6 Ubeda 
y Correal. Roy. 8°. Madrid, 1895. 
Manchester. Literary and Philosophical Soci- 
ety. Memoirs and Proceedings. Fourth 
Series. Vol. IX, Nos. 3, 4, 5 and 6. 8°. 

Manchester, 1895. 

Vol. X, Nos. I and 2. 

Manchester, 1896. 
Marth, A. [Reprints from Mo. Not., R. A. S. 
8°.] Ephemeris for Physical Observations 
of Jupiter, 1895-96. [Vol. LV, No. 8.] 

London, 1895. 

a. Same. (Concluded.) 

b. Data for Computing the Positions of the 
Satellites of Jupiter, 1895-96. [Ibid. 
No. 9.] London, 1895. 

Ephemeris for Physical Observations 

of the Moon, 1896. [Vol. LVi; No. 3.] 

London, 1896. 
Milan. R. Osservatorio Astronomic©. SuH* 
Apparato Esaminatore di Livelle, costruito 
dal sig. L. Milani nel 1889. Nota di 
Michele Rajna. 8®. [Estratto dal Periodic© 
II Politecnico.] Milan, 1895. 
Reale Osservatorio di Brera. Publicazioni. 



The Author. 



The 
Observatory. 



No. XXXVIII. Sulla Teoria dei Cicloni. 
Luigi de Marchi. Milan, 1893. 

Morelia. Colcgio Seminario. Boletin del Ob- 
servatorio Meteorologico. Tomo I, Niim. 
5-14. Mayo, 1895-Febrero, 1896. 

Morelia^ 1895-96. 
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The 

Observatory. 



Mount Hamilton. Lick Observatory. Contri- 
butions. 8". No. 4. Report of the Total 
Eclipse of the Sun, observed at Mina 
Bronces, Chile, on April 16, 1893. 

SacramentOy 1895. 

No. 5. Meteors and Sunsets, 1893^ 

1894 and 1895. Sacramento^ iS95- 

New York. Columbia College Observatory. 

Contributions. No. 7. [Reprint from the 
Annals of the New York Academy of Sci- 
ences. Vol. VIII.] The Rutherfurd Photo- 
graphic Measures of Sixty-two Stars about 
17 Cassiopeiae. Herman S. Davis. 8°. 

New Yorky 1895- 

No. 8. [Reprint of Memoir I of 

the New York Academy of Sciences.] The 
Variation of Latitude at New York City. 
John K. Rees, Harold Jacoby and Herman 
S. Davis. Part I. Declinations and Proper 
Motions of Fifty-six Stars. Herman S. 
Davis. 4°. New York^ 1895. 

The Jewelers' Circular and Horological The Publishers 

Review. 4^ Vol. XXX, Nos. i8 to end. 

New Yorky 1895. 

Vol. XXXI. New York, 1895-96! 

Vol. XXXII, Nos. 1-17. New York^iSgO, 

Nice. Fondation R. Bischoffsheim. Annales 
de rObservatoire. M. Perrotin, Directeur- 
Tome IV. 4^. FariSy 1895. 

Tome V. 4°. JPariSy iSg^. 

Oxford. University Observatory. 19th Annual 
Report of the Savilian Professor of Astron- 
omy. 8°. [Oxford, 1894.] 

20th Annual Report. [Oxford, 1895.] 

Padua. Atti e Memorie della R. Accademia 
di Scienze, Lettere ed Arti. 8°. Anno 
CCXCV (1893-94), Nuova Serie. Vol. X. 

Padova, 1894. 

Palermo. Reale Accademia di Scienze, Lettere 
e Belle Arti. Bullettino. 4°. Anno VIII. 
Num. 4-6, 1 89 1. Luglio — Dicembre. 

Palermo, 1892. 
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The Academy. Palermo, 



The 
Observatory. 



The Institute. 



The Bureau. 



The 
Observatory. 



The Society. 



Anno IX. Num. 4-6, 1892. 

Luglio-Dicembre. Palermo^ 1893. 

Anno X. Num. 1-6, 1893. 

Gennaio-Dicembre. Palermo^ 1894. 

Atti. 4°. Terza Serie. Anno 1892. 

Vol. 11. Palermo, 1893. 

Terzo Centenario della morte di Tor- 

quato Tasso. 4**. Palermo^ 1895. 

Paris. Annuaire de TObservatoire Municipal 
de Montsouris, pour I'ann^e 1896. 12^ 

Paris, 

Parsonstown. Observatory of the Earl of 
Rosse. The Radiant Heat from the Moon 
during the Progress of an Eclipse. [Re- 
print from the Proc. Roy. Inst, of Gt. Brit. 
1^95] S**- London, 1895. 

Pola. Sternwarte des hydrographischen Amtes 
der K. u. K. Kriegsmarine. Meteorologische 
und Magnetische Beobachtungen. [Marz- 
December, 1895.] 4°. Vienna, 1895. 

Meteorologische Termin-Beobachtun- 

gen in Pola und Sebenico. Janner-Marz, 
1896. 4°. Vienna, 1896. 

Potsdam. Astrophysicalisches Observatorium. 
Publicationen. Director H. C. Vogel. 7*" 
Band. II Theil. 4°. Potsdam, 1895. 

10*" Band. 4°. Potsdam, 1895. 

Das Kgl. Geodatische Institut. Telegr. 

Langenbestimmungen in den Jahren 1890, 91, 
and 93. 4**. Berlin, 1895. 

Internationale Erdmessung. Bericht iiber 

den gegenwartigen Stand der Erforschung 
der Breiten variation. Berlin, 1895. 

Prague. K. K. Sternwarte. Magnetische und 
Meteorologische Beobachtungen im Jahre 
1894. 55- Jahrgang. 4° Prague, 1895. 

Konigl. bohmische Gesellschaft der Wissen- 

schaften. Jahresbericht fiir das Jahr 1894. 
8°. Prague, 1895. 

Sitzungsberichte der Mathematisch* 

naturwissenchaftlichen Classe. Jahrgang 
1894. 8°. Prague, 1895. 
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Quito. Observatorio Astronomico. Boletin. The 

Num. 1-4- 8^ Quito, 1895. Observatory. 

Riohmond, England. Kew Observatory. Re- 

port of the Incorporated Kew Committee 
for the Year ending December 31, 1894. 
8°. London, 1894. 

1895. 8°. London, 1896. 

Rome Specola, Vaticana. Pubblicazioni. Vol. 

IV. 4°. Rome, 1894. 

Reale Accademia dei Lincei. (Anno ■ 

CCXCI. 1894.) Catalogo delle ascension! 
rette medie pel 1890, o di 2438 stelle com- 
prese fra Tequatore ed il parallelo 8** nord, 
e di 45 stelle dell' emisfero australe osservate 
al Circolo Meridiano del R. Osservatorio 
del Campidoglio negli anni 1885-90, da 
A. di Legge e F. Giacomelli. 4°. 

Rome, 1894. 

Rugby. The Temple Observatory. Further 

Measures of Double Stars during the Years 
1890-95. G. M. Seabroke and P.^Highton. 
[Reprint from Mem. R. A. S., Vol. LI.] 
8°. London, 1895. 

St. Louis. Academy of Science. Transactions. The Academy. 
8^ Vol. VI, No. 18. SL Louis, 1895. 

Vol. VII, Nos. 1-5. 

*S"/. Louis, 1895-96. 

San Fernando. Institutio y Observatorio di Ma- 
rina. Almanaque Ndutico para el ano 1897. 
8°. Madrid, 1895. 

Anales. Observaciones Astronomicas. 

Ano 1892. 4°. San Fernando, 1896. 

San Francisco. Astronomical Society of the 
Pacific. Publications. 8^ Vol. VII, Nos. 
41-45. San Francisco, 1895. 

Vol. VIII, Nos. 46-49. 

San Francisco, 1896. 

San Salvador. Observatorio Astron6mico y 
Meteorol6gico. Anales. 1895. 

San Salvador, 1895. 



The Institute 

and 
Observatory. 



The Society. 
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The Central 
Observatoiy. 

The Society. 



The Author. 



R(>yal Academy 
of Sciences, 
Stockholm. 



The 
Observatory. 



The 
University. 



The 
Observatory. 

The Director. 



San Salvador. Alberto Sanchez. La Cornoide. 
8^ San Salvador, 1895. 

Shanghai. Meterological Society. Third An- 
nual Report ; for the Year 1894. 8°. 

Shaf^hai, i^5- 

Singleton, M. T. Gravitation and Cosmological 
Law. 8°. Atlanta^ 1895. 

Stockholm. Observatorium. Astronomiska 
lakttagelser och Undersokningar anststlda 
p& Stockholms Observatorium. Utgifna af 
Hugo Gyld6n, Konigl Vetenskaps-Akad- 
emiens Astronom. 4°. 5^ Bandet, Haften 
1-4. Stockholm^ * 893-95. 

Sydney, N. S. W. Government Observatory. 
Results of Rain, River, and Evaporation 
Observations made in New South Wales 
during 1892. H. C. Russell, Government 
Astronomer. 8° Sidney y 1893. 

Recent Measures of Double Stars, 

made at Sidney. By H. C. Russell, Govern- 
ment Astronomer [Abdruck aus den Astr. 
Nachr. Bd. 135]. 4''. Kiel, 1894. 

A Chart of Southern Circumpolar 

Stars ; Fol. — with paper read before the 
Royal Society of N. S. Wales. H. C. 
Russell, Government Astronomer. 8°, 

Sydney, 1894. 

Tacubaya. Observatorio Astron6mico Nacional. 
Boletin. Tomo L Num. 22-24. 4°. 

Mexico, 1895-96. 

Anuario para el afio de 1896. Afio 

XVI. 8°. MexUo, 1895, 

Tokyo. Imperial University of Japan. Tei- 
koku Daigaku.) Calendar for the year 
1894-95. 8°. Tok^o, 1895. 

Observatoire Astronomique. Annales, 

Tome I. 3°* Fascicule. 4°. Tdl^o, 1894. 

Toronto. Meteorological Service of the Domin- 
ion of Canada. Monthly Weather Review, 
Jan. — Oct, 1895. 4°. Toronto, 1895-96. 
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Toronto. The Canadian Institute. Transac- 
tions. 1891-92. Vol. IV, Part 2. 8°. 

Toronto^ 1895. 

The University. The Functions of a Great 

University. Inaugural Address by J. M. 
Clark, President of the Univ. Coll. Lit. and 
Sci. Soc. 8°. Toronto, 1895. 

Turin. Osservatorio della R. Universitd di To- 
rino. Osservazioni Meteorologiche fatte 
neir anno 1893, calcolate dal Dot. G. B. 
Rizzo. 8°. Turin, 1894. 

neir anno 1894. Turin, 1895. 

Effemeridi del Sole e della Luna per 

I'orrizonte di Torino e per Tanno 1896, cal- 
colate dal Dottor Vittorio Balbi. 8°. 

Turin, 1895. 

Sul modo di dedurre la media giorna- 

liera delle osservazione meteorologiche. 8°. 

Turin, 1895. 

Suir estensione della legge di Kirchhoff 

intorno alia relazione fra I'assorbimento 
e Temissione della luce. Nota del Dottore 
G. B. Rizzo. Turin, 1894. 

Veeder, M. A. Magnetic Storms and Sunspots. 
Folio. Lyons, N. K, 1895. 

Very, Frank W. Photometry of a Lunar 
Eclipse. [Reprint from the Astrophysical 
Journal.] 8°. Chicago, 1895. 

Vienna. CEsterreichische Gradmessungs-Com- 
mission. Verhandlungen. Protokolle liber 
die am 9. April und 24. Juni 1895, abgehal- 
tenen Sitzungen. 8** Vienna, 1895. 

Astronomische Arbeiten [Publica- 

tionen fiir die Internationale Erdmessung.] 
Bestimmung der Polhohe und des Azimutes 
auf den Stationen Spieglitzer Schneeberg, 
Hoher Schneeberg und Wetrnik. Aus- 
gefiihrt von Dr. Josef Herr. 4**. 

Vienna, 1895. 

K. und K. Reichs-Kriegs-Ministerium, 

Marine-Section. Relative Schwerebe- 



The Institute. 



The Author. 



The 
Observatory. 



The Author. 



The 
Commission. 



The Ministry. 
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stimmungen durch Pendelbeobachtungen. 
Ausgefiihrt in dea Jahren 1892-1894. 8°. 

Vienna, 1895. 

The Author. Virginia, — University of. The Great Inequality 

of Jupiter and Saturn. Edgar Odell Lovett 

[Reprint from the Astronomical Journal, 

No. 351.] 4°. Boston, 1895. 

Office of the Washington. American Ephemeris and Nauti- 

N^'aut.A'lman^. cal Almanac for the year 1898. 8°. 

Washtf^tony 1895. 

Astronomical Papers prepared for the 

use of. Vol. VI, Part I. Tables of the 
Sun. 4®. Washington^ 1895. 

Part II. Tables of Mercury. 

4°. IVashingtony 1895. 
Vol. VII, Part I. Tables of 



Jupiter. 4°. Washington, 1895. 
Part II. Tables of Saturn. 

4°. Washington, 1895. 

U. S. Coast and U. S. Coast and Geodetic Survey. Report 

Geod. Survey. of the Superintendent for the year ending 

with June, 1893, Pt. II. 8^ Washington, 1895. 

'. Bulletin No. 34. 8°. Washington, 1895. 

The Windsor, N. S. W. Mr. Tebbutt's Observatory. 

Observatory. Report for the year 1894. John Tebbutt. 

S''. Sydney, 1895. 

'■ 1895. 8^ Sydney, i^gd. 

Xalapa. Observatorio Meteorologico Central 

del Estado de Veracruz Llave. Boletin 
Mensual. Mayo, 1895. — Febrero, 1896. 4°. 

Xalapa, 1895 [-96.] 

Zi-ka-wei. L*Observatoire Magn6tique et 

M6t6orologique. Bulletin Mensuel. Tome 
XIX. Ann6e 1893. 4°. Zi-ka-wei, 1895. 

Zurich. Astronomische Mittheilungen gegriin- 

det von Dr. Rudolph Wolf. 8°. Vol. VIII. 
Nos. LXXXV und LXXXVI. Heraus- 
gegeben von A. Wolfer. Zurich, 1895. 
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In addition to the foregoing there have been placed upon 
the Library table, shortly after publication, as loans, the fol- 
lowing periodicals : — 

By Dr. Elkin : " Astronomische Nachrkhten ;" " The Astro- 
nomical Journal ;" " Vierteljahrsschrift der Astronomischen 
Gesellschaft ;" ** Monthly Notices of the Royal Astronomical 
Society," and " Science." 

By others : "American Journal of Science and Arts " and 
" Knowledge." 

THE THERMOMETRIC BUREAU. 

The number of thermometers received for verification, and 
proportion rejected remain about the same. Mr. Peck, besides 
making these comparisons, as heretofore, has given considera- 
ble time to the consideration of the most feasible and most 
accurate methods of determining temperatures between ioo° 
and 300° C, for which there is some demand, and where the 
limit of accuracy is larger than we are satisfied to have it re- 
main. 

Very respectfully submitted, 

ROBERT BROWN, 

Secretary of the Observatory. 



REPORT OF DR. ELKIN. 

Yale University, May i, 1896. 

To the Board of Managers of the Observatory : 

Gentlemen: — The series of measures for the purpose of 
detecting possible large parallaxes of stars with large proper 
motion has been carried on during the past year by Dr. Chase 
and myself. A few stars have been added to the list to fill up 
the gaps which presented themselves in the course of observ- 
ing. As at present planned, the work will be completed 
probably in the course of 1897, as far as the observations are 
concerned. 
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The series on the parallaxes of the first magnitude stars is, 
as stated in my last report, practically brought to a close, and 
only a few points of discussion remain to be revised. 

A considerable portion of my time has been devoted to a 
final revision of the discussion of the work on Iris as it 
passed through the press. This has now been accomplished, 
and the work will shortly appear as Part IV of the work 
issued by Dr. Gill on the determination of the Solar Parallax 
by Heliometer measures of Asteroids. 

Dr. Chase has passed through the press his work on the 
relative places of the principal stars in the cluster in Coma 
Berenices, and it is ready for issue as Part V of our Transac- 
tions. 

I regret to say that we were not successful in the past season 
in securing photographic records of meteor trails. The 
apparatus was put in use during several nights of the August 
showers, but no meteors appeared of sufficient brilliancy to 
impress themselves on the plates, which had necessarily 
become somewhat fogged by the strong moonlight. We were 
equally unfortunate in our attempts on the Leonids and 
Geminids in November and December, respectively. During 
this year we have had only two lenses in use, as no further 
ones of sufficient size and quality were to be found in the 
market. It seems wise, however, in view of the favorable 
chances for the Perseids this year, and the approaching maxi- 
mum of the Leonids, to make an especial effort to secure a 
complete battery for our mounting as originally planned. 

Respectfully, 

W. L. ELKIN, 
Astronomer in charge of the Heliometer. 
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REPORT. 



Yale University, June 26, 1897. 
To the President and Fellows of Yale University : 

Gentlemen : — The Board of Managers herewith transmit the 
Reports of Dr. Elkin, who was appointed Director of the Ob- 
servatory at the meeting of the Corporation in June, 1896, and 
of Mr. Brown, Secretary of the Observatory. 

Since the date of our last report we have lost by the death 
of Professor Hubert A. Newton one of our earliest as well as 
one of our most efl&cient members. Professor Newton had, 
from the very first inception of the plan which resulted in the 
establishment of the Observatory, felt the deepest interest in 
it and manifested his interest by his constant thoughtfulness 
and effort in its behalf. From 1882 to 1884 he held the office 
of Director, and after resigning the position he continued to 
discharge a large part of the duties connected with it. This 
he did without compensation, and he furthermore aided gener- 
ously in the effort to maintain the Observatory in the first 
years of its existence. For these invaluable services the 
Board of Managers wish to express their sense of deepest 
recognition. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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REPORT OF DR. ELKIN. 

Yale University, June 23, 1897. 

To the Board of Managers of the Observatory : 

Gentlemen : — I returned from abroad early in July last in 
time to prepare for photographing the August meteors. 

While in Europe I purchased a third Voigtlander lens and 
one by Hermagis, both of six inches aperture, and since my 
return have procured two other similar ones of American 
make, thus making six cameras available on our mounting. 
The cost of all three of our Voigtlander lenses has been gen- 
erously defrayed by Cyprian S. Brainerd, Esq. Five lenses 
were put in use in August last and eight meteor trails, five of 
them Perseids, were secured. The November and December 
periods were, however, unproductive this year. 

A considerable part of my time has been employed in the 
measurement and discussion of the photographic trails of the 
Perseids thus secured, now numbering 17 in all. So far, the 
results are not very conclusive as to the character of the 
radiant, but as each year, we trust, will add to our data, there 
seems good reason to hope ultimately for most valuable 
deductions. Mr. John E. Lewis has rendered valuable coop- 
eration in this work, though he did not secure any trails at 
Ansonia. 

I regret to have to say that owing to a severe attack of 
influenza I have otherwise been obliged to curtail my observ- 
ing work during most of the year, devoting myself to arrears 
of discussion and reduction, and have had to be absent from 
New Haven in the spring months in a more Southern climate. 

During the winter, however, a portion of the work on the 
parallaxes of the ten first magnitude stars in the Northern 
Hemisphere, comprising the observations and reductions, has 
been passed through the press. In anticipation of the com- 
plete publication of the work 1 may say that, without entering 
into further details, the following are values which can hardly 
be modified appreciably by further discussion : 
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SUr. 


Parallax. 


Prob. Error. 


Scries. 


SUrs. 


Obs. 


a Tauri 


-Ho'.ioy 


±o'.oi3 


9 


18 


171 


a Aurigae 


+ 0.08 1 


0.016 


4 


7 


57 


a Ononis 


+ 0.023 


0.017 


3 


6 


48 


a Canis minoris 


+ 0.325 


0.018 




13 


128 


& Geminorum 


+ 0.056 


0.016 




6 


48 


a Leonis 


+ 0.022 


0.022 




12 


74 


o Bootis 


+ 0.024 


0.015 




13 


126 


aLyrae 


+ 0.082 


0.014 




14 


143 


a Aquilae 


+ 0.231 


0.019 




14 


79 


a Cygni 


—0.012 


0.015 


3 


7 


49 



Dr. Chase was absent in Europe on leave from July, 1896, 
to January, 1897. Since his return he has taken up the Helio- 
meter work on the parallaxes of large proper motion stars 
and prosecuted it with great devotion and energy — in addition 
to carrying on the time service and teaching one term in the 
Scientific School. During his absence the time service was 
under the care of Mr. George K. Lawton until October, 1896, 
and subsequently under that of Dr. B. W. McFarland. 

Dr. Palmer has been engaged in computations, mainly of 
refraction corrections and tables therefor. Miss Newton has 
been occupied in preparing a series of references to other 
catalogues in an interleaved copy of the Bonn Durchmuster- 
ung. 

Respectfully, 

W. L. ELKIN. 
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SECRETARY'S REPORT. 

Yale University Observatory, 

New Haven, Conn., June 25, 1897. 

To the Board of Managers : 

Gentlemen : — I have the honor to report for the year end- 
ing with May 31, 1897, as follows : 

THE observatory BUILDING. 

In the construction of the present half of the Observatory 
building (as planned), the east wall was regarded as a parti- 
tion from the main halls (upper and lower), and not intended 
for many years' exposure to the weather. While this wall 
shows, as yet, no serious inroad of the storms, the light door 
which has served as the entrance to the building, has offered, 
each year, less and less resistance to the wind and rain, until 
it became necessary last winter to add the protection of a 
winter vestibule. 

The stairs to the East Tower were repaired and painted. 

The West Tower was painted an olive green on the inside. 

The inside of the high fence about the Photographic Ob- 
servatory was painted red, on account of the reflection of light 
into the cameras from the white paint first employed. 

The outside blinds of the building were repainted. All the 
painting mentioned in this and in late reports has been done 
by Mr. Toohey, the acting janitor of the building. 

The growth of the library will make it necessary to add a 
number of book cases during the coming year. 

THE OBSERVATORY GROUNDS. 

A few ornamental shrubs have been added, at the cost of 
planting. The large chestnut trees were pruned of a number 
of dead branches which marred their appearance and drew 
upon their vitality. One elm tree has been planted on the 
west side of St. Ronan street, next north of our south line. 
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The wooden coverings over the street gutters at the Prospect 
street entrances to the Observatory and to the dwellings hav- 
ing completely decayed, six-inch iron pipes were substituted, 
one and two years ago, and have proved to be more easily 
cleaned and kept clean, and will call for no further repair. 

None of the elms, either within the Observatory grounds, or 
upon the north lots, or on any of the adjacent sidewalks, were 
seriously injured by the ** Elm-tree Beetle " {Galerucella luteola), 
which caused so much damage in this city and elsewhere dur- 
ing last year and the preceding one. Unable to pay for the 
spraying with the kerosene emulsion of the large number of 
trees under our care, we were forced to be content with the 
method of trapping the larvae in folds of muslin tied about the 
trees, where they transformed into pupae, and were gathered 
and destroyed every week, the pupa period being ten days. 
They have now pretty much disappeared through the com- 
bined efforts of insect, bird and man. 

The contributions to the Library of the Observatory during 
the year ending with May 31st, 1897, have been as follows : 

Albany. New York State Library, 76th Annual The Library. 
Report for the year ending Sept. 30, 1893. 
8**. Albany, 1894. 

77th for the year 1894. 

Albany, 1894. 

Barcelona. Real Academia de Ciencias y Artes. The Academy. 
Historia de la Real Academia. Memoria 
inaugural del ano academico de 1893 k 1894. 
D. Jose Balari y Jovany. 8°. 

Barcelona^ 1895. 

Boletin. 4°. Vol. I, Nos. i to 13. 

Barcelona, 1892-96. 

Berlin. Die Konigliche Sternwarte. Bemer- The 

kungen zu dem Bericht der Herren Schnau- Observatory, 
der und Dr. Hecker iiber die am photo- 
graphischen Zenithteleskop erhaltenen 
Resultate. A. Marcuse. 4°. Berlin, 1896. 

' tlher die photographische Bestim- 

mungsweise der Polhohe. A. Marcuse. 
[Abdr. aus den Astr. Nachr., Bde. 141, 142.] 
4^ Kiel, 1896. 
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The Berlin. Die Konigliche Stern warte. Uebcrdie 

Observatory. systematischen Fehler der Distanzmessun- 

gen mit neuern Heliometern. [Abdr. aus 

den Astr. Nachr., Bd. 142.] Dr. Fritz Cohn. 

4^ KUl, 1896. 

The Die Venus-Durchgange 1874 und 1882. 

Commission. Bericht uber die Deutschen Beobachtungen. 

Im Auftrage der Commission fUr die Beo- 
bachtung des Venus- D.urchgangs herausge- 
geben von A. Auwers. VP" Band. 4®. 

Berlin^ 1896. 

The Academy. Bologna. R. Accademia delle Scienze deH'Isti- 

tuto. Memorie della Sezione delle Scienze 

Fisiche e Matematiche. Serie V, Tomo IV. 

4"^. Bologna^ 1894. 

The Bordeaux. L'Observatoire. Annales. Par G. 

Observatory. Rayet, Directeur. 4°. Tomes I — VI. 

Paris and Bordeaux^ 1885-96. 
The Academy. Boston. American Academy of Arts and Sci- 
ences. Proceedings. Vol. XXXI. 8*. 

Boston^ 1896. 

Vol. XXXII, Nos. 1-14. 

Boston^ 1896-97. 
The Exposition Bruxelles. Exposition Internationale en 1897, 
Secretaries. [Programme of the] Section des Sciences. 

(Section 5 bis.) y**. Bruxelles^ 1896. 

The Institute. Bucharest. Institutul Meteorologic. Buletinul 
Observatiunilor Meteorologice din Roma- 
nia. Steffan C. Hepites, Directorul. 4°. 
Anul. IV, 1895. Bucharest^ 1896. 

Analele. Tomul X, Anul 1894. 4^ 

Bucharest^ 1895. 

The Publishers. Buffalo. Medical and Surgical Journal. June, 

1896-May, 1897. 8°. Buffalo, 1896-97. 

The Cambridge- The Astronomical Observatory of 

Observatory. Harvard College. Annals. 4°. (Title 

page to Vol. XX.) Cambridge^ 1896. 

Vol. XXVIII, Part I. Spectra of 

Bright Stars Photographed with the ii-inch 
Draper Telescope, as a part of the Henry 
Draper Memorial and discussed by Antonia 
C. Maury, under the direction of Edward 
C. Pickering. Cambridge^ 1897. 
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Cambridge. The Astronomical Observatory of 
Harvard College. Annals. Vol. XXX, 
Part IV. Discussion of Cloud Observa- 
tions. Cambridge^ 1896. 

Vol. XXXVI. Journal of the 

Zone Observations of Stars between 49° 50' 
and 55° 10' of N. Declination in 1885.0 and 
observed . . during the years 1875 to 1885, 
under the direction of Joseph Winlock and 
Edward C. Pickering, by Wm. A. Rogers. 
Waterville^ Me.y 1896. 

Vol. XL, Part V, and title to 

Volume. Observations made at the Blue 
Hill Meteorological Observatory in the year 
1895. Under the direction of A. Lawrence 
Rotch, AM. Cambridge^ 1896. 

Vol. XLI, No. IV. Observations 



The 

Observatory. 



of the New England Weather Service in 
the year 1895. By J. Warren Smith. 

Cambridge, 1896. 
Circulars. 4°. 

a. No. 15. The Bruce Photographic Tele- 
scope, with " Process " print of Trifid 
Nebula, etc. (3 Plates.) 

b. No. 16. The Spectrum of 5. Puppis. 

Cambridge, 1897. 

List of Miscellaneous Papers, 1888- 

1895. ^^' Cambridge, 1896. 

List of Miscellaneous Quarto Publica- 
tions. 4°. Cambridge, 1896. 

Fifty-first Annual Report of the Direc- 
tor. 8°. Cambridge, 1896. 

Cambridge, England. Observatory Syndicate. 
Annual Report, May 26, 1896. 4°. 

Cambridge, 1896. 

Cape of Good Hope. Royal Observatory. 
Results of Meridian Observations of Stars, 
made in 1888 and 1889, under the direction 
of David Gill, LL.D. 4°. London, 1895. 

In 1890 and 1891. Lotuion, 1895. 

Report of Her Majesty's Astronomer 

at the Cape of Good Hope, for the year 
1895. 4°. London, 1896. 
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The Author. Chandler, S. C. Third Catalogue of Variable 
Stars. [Astr. Jour. No. 379.] 4^ 

Boston^ 1896. 

The Society. Chapel Hill. Journal of the Elisha Mitchell 

Scientific Society. Vol. XII, Second Part, 

1895. 8°. Chapel Hill, N, C, 1895. 

Vol. XIII, Part First, 1896. 

Chapel Hill, N. C, 1897. 

The Board of Chicago. The Astrophysical Journal. Vol. Ill, 

Editors. j^^ J go Chicago, 1896. 

The Yerkes Observatory. Bulletin No. i. 

Observatory. go ^^ copies.) Chicago, 1896. 

Coimbra, Observagoes Meteorologicas e Mag- 

neticas feitas no Observatorio Meteorologico 
e Magnetico da Universidade de Coimbra, 
no Anno de 1894. 4°. Coimbra, 1896. 

1895* Coimbra, 1896. 

J. D. and E. S. Cordoba. Anales de la Oficina Meteorol6gica 

Dana. Argentina por su Director, Gaulterio G. 

Davis. 4°. Tomo X. Climas de Salta, 

Tacumdn, etc. Buenos Aires, 1896. 

The Author. Dexter, Franklin B. Directory of the Living 

Graduates of Yale University. 8°. 

Neiv Haven, 

The Society. Dorpat. Societ6 Astronomique Russe. 6ph6- 

m6rides des ^toiles pour 1897. W. Dollen. 

8°. St. Petersburg, 1896. 

The Sternwarte. Aufruf zur Umgestaltung der 

Observatory. nautischen Astronomie nebst Anhang, 1896. 

4°. Dorpat, 1893. 

Dresden. Observatoire de B. D'Engelhardt. 

4®. Dresden, 1895. 

Dunsink. Astronomical Observations and 

Researches made at the Observatory of 
Trinity College, Dublin. Seventh Part, 
Mean Places of 717 Stars, deduced from 
Observations made with the Meridian Circle 
at Dunsink, by A. A. Rambaut. 4°. 

Dublin, 1896. 
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Dun6r, N. C. On the Periodic Changes of the 
Variable Star Z Herculis. [Reprint from 
The Astroph. Jourl., Apl. 1895.] 8*. 

Chicago^ 1895. 

Durban, Natal, S. Africa. Annual RejJort of 
the Government Astronomer for the year 
1894-95 [also of Government Laboratory], 
E. Nevill, Supt. 4°. Pietermaritzlfurg^iZg6. 

for the half-year ending with Dec. 

31, 1895. Pieiermariizburgy 1896. 

Florence. R. Istitutodi Studi Superiori Pratici 
e di Perfezionamento. R. Osservatorio di 
Arcetri. Pubblicazioni Fasc. 1-4. 8°. 

Firenze^ 1896. 

A. Abetti. II primo istante della gran 

scossaditerramotodel i8maggioi895 notato 
in Arcetri. [Estratto del Bollettino della 
Society Sismologica Italiana, Vol. I, fasc. 
VI I.J 8^ Firenze, 1895. 

Cometa I, 1896 (Perrine-Lamp). 

[Estratto dalle Memorie della Society degli 
Spettroscopisti Italiani, Vol. XXV.J 4°. 

Firenzey 1896. 

Geneva. Soci6t^ des Arts. Rapport sur le 
Concours pour le reglage des Chronometres 
pour rann6e 1895. Pr6sent6 le 16 Mars 
1896. Raoul Gautier, Directeur de I'Ob- 
servatoire. 8°. Geneva^ 1896. 

Concours international de r6glage 

pour chronometres de poche de haute pre- 
cision en 1896. Rapport. 8°. Geneva^ 1896. 

Nouvelles moyennes pour les principaux 

616ments m6i6orologiques de Geneve de 
1826 a 1895, par Emile Gautier et Raoul 
Gautier, Directeurs de TObservatoire. 8°. 

Geneva^ 1897. 

R6sume m6t6orologique de I'annee 1896 

pour Geneve et le Grand Saint Bernard, 
per A. Kammerman, Astronome. 8°. 

Geneva y 1897. 
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The Georgetown. Georgetown College Observa- 

Obscrvatory. ^^^y Photographic transits of i6i Stars. 

4®. Washington^ 1896. 

The Astronomer Greenwich. Royal Observatory. Astronomical 
^°y^*- aftd Magnetical and Meteorological Obser- 

vations made in the year 1S93, under the 
direction of W. H. M. Christie. 4°. 

Lomion^ 1896. 

Reduction of Greenwich Meterolog- 

ical Observations, Part III. Temperature 

of the air 1841 to 1890. 4**. London^ 1895. 

The Lords Assumed Mean Right Ascensions 

^"'T/^he'"'''" ""^ ^^^^^ ^^^^^ ^^^^ ^^^ corrections to the R. 

Admiralty ^' ^^ ^^^^ Nautical Almanac for 1897.0. 4°. 

London^ 1896. 

Nautical Almanac and Astronomical 

Ephemeris for the year 1900. 8°. 

London^ 1896. 

Rates of Chronometers on Trial for 

purchase by the Board of Admiralty. 4°. 

London^ 1896. 
Rates of Deck Watches on Trial for 



purchase by the Board of Admiralty. 4**. 

London y 1896. 
The Institution. Haarlem. Mus6e Teyler. Archives, S^rie II, 
Vol. V, Parties i"*^ et 2«°'«. 4**. 

Haarlem^ 1896. 
The Institute. Halifax, Nova Scotia. Nova Scotian Institute 
of Science. Proceedings and Transactions. 
8°. 2d Series. Vol. II, Parts i and 2. 

Halifax, 1896. 

The Hamburg. Die Stern warte. Bericht, 1895. 8**, 

Observatory. lHamburg\ 1896. 

The College. Havana. Real Colegio de Belen de la Com- 

paiiia de Jesus. Observaciones Magn^ticas 

y Meteorologicas. Alio de 1892. 4®. 

Havana. 1896. 
Ano de 1893. Havana^ 1897. 
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Helsingfors. [Ofvertryck ur Finska Vet. Soc. 
Ofversigk. B. XXXIX. 8^] Redogorelse 
f6r fortg&ngen af de Astrofotografiska 
arbetena i observatoriet i Helsingfors under 
tiden Juni 1895 ^i^^ ^^j i^P^- Anders 
Donner. Helsingfors^ 1896. 

Acta Societatis Scientiarum Fennicae. 

Tom. XXI, No. 8. Sur le rattachement de 
clich6s astrophotographiques. A nders Don- 
ner. 4°. Helsingfors^ 1896. 

Hongkong. Observations and Researches made 
at the Observatory in the year 1895, by W. 
Doberck, Director. 4°. Hongkong^ 1896. 

Karlsruhe. Veroflfentlichungen der grossherzog- 
lichen Sternwarte, herausgegeben von W. 
Valentiner. Funftes Heft. 4°. 

Karlsruhe^ 1896. 

Kasan. [Magnetic and Meteorological Observa- 
tory of the Imperial University.] Observa- 
tions. Ann6e 1895, Sept.-Dec. 8^ 

Kasan^ ^895. 

Ann6e 1896. Janv.-Mars. 

Kasan^ 1896. 

[Astronomical Observatory of the Imperial 

University.] Resultate der Beobachtungen 
in Kasan betreflfend die Veranderlichkeit 
der Polhohe. II. Beobachtungsreihe 3 Juli 
1 893-1 1 Januar 1895. A. M. Kowalski. 
4**. Kasan^ 1896. 

Leiden. Rijks Observatorium. Verslag van 
den Staat der Sterrenwacht te Leiden en 
van de aldaar volbrachte Waarnemingen, 
in het Tijdvak van den 18**°" September 
1894 tot den 15^*^° September 1896. 8°. 

Leiden, 1896. 

Lisbon. Real Observatorio Astronomico de 
Lisboa (Tapada). Observations M6ridiennes 
de la Planete Mars pendant Topposition de 
1892. 4°. Lisbonne, 1895. 
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The University. Lund. Universitets Ars-skrift. Tom. XXXII. 
1896. Kongl. Fysiografiska Sallskapets 
Handlingar. 4®. Lund^ 1896. 

The L'Observatoire. Observations des fetoiles 

Observatory. de la Zone entre 35* et 40° de declinaison 

bor6ale — R6duites a I'dquinoxe moyen de 
1875.0 par N. C. Dun6r et Folke Engstrom. 
Tome I. 4°. Lundy 1896. 

Berechnung der Bahn des Kometen 1890, 

II. Elis Stromgren. 4°. [Sonderabdruck 
aus Acta Reg. Soc. Phys. Lund, T. VI.] 

Lund^ 1896. 

Lussinpiccolo. Manora Observatory. Thatig- 

keit im Jahre 1895. [Naturwissen schaft- 
liche Wochenschrift, 31 Mai, 1896,] 4**. 

Berlin^ 1896. 
Madison. Washburn Observatory. Publica- 
tions. Vol. X, Part I. Observations of 
Double Stars, 1892-96. 4°. Madison^ 1896. 

University of Wisconsin. Bulletin. 

Science Series, Vol. I, No. 3. Studies in 
Spherical and Practical Astronomy. George 
C. Comstock, Director of the Washburn 
Observatory. 8°. Madison, 1895. 

The Society. Manchester. Literary and Philosophical Soci- 
ety. Memoirs and Proceedings, Fourth 
Series. Vol. X. (Whole No. XL.) No. 3, 
and List of Members, Appendices, etc. 8°. 

Manchester y 1S96. 

Vol. XXLI, Parts i and 2. 

Manchester, 1896. 

The Author. Mansill, Richard. Almanac for the year 1897. 

8°. Rock Island, \%^i. 

Marth, A. [Reprints from Mo. Not., R. A. S. 

8°. Vol. LVI, No. 10.] 

a. Ephemeris for Physical Observations 
of Jupiter, 1896-97. 

b. Data for Computing the Positions of 
the Satellites of Jupiter, 1896-97. 

London^ 1896. 
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Marth, A. Ephemeris of the Satellites of Mars, The Author. 
1896-97. [Ibid, No. 8.] London^ 1896. 

Ephemeris for Physical Observations 

of Mars, 1896-97. [Ibid. No. 7.] 

London^ 1896. 

Ephemeris for Physical Observations 

of the Moon, 1897, January to August. 
[Vol. LVII, No. 2.] London, 1897. 

Milan, R. Osservatorio Astronomico di Brera. 
[Estratto dai " Rendiconti " del R. 1st. 
Lomb. Vol. XXIX, 1896.] Riassunto delle 
Osservazioni Meteorologiche eseguite nell' 
anno 1895. E. Pini. 8®. Milan^ 1896. 

Mont Blanc. Observatoire M6t6orologique. 

Annales. Tome II. J. Vallot. 4°. 

PariSy 1896. 

Montevideo. (Repub. O. de Uruguay.) Loi du 
Rayonnement Thermique Solaire, et Tables 
du Soleil. Charles Honor6. 8°. [2 copies.] 

Montevideo, 1896. 

Mount Hamilton. Lick Observatory. The 
Observatory Atlas of the Moon. Folio. 
Plates I to 5. Mount Hamilton, 1896-97. 

New York. Columbia University Observatory. 

Contributions. [Reprints from the Annals 
of the New York Academy of Sciences. 
Vol. IX.] 8°. No. 10. On the Reduction of 
Stellar Photographs. No. ii. On the Per- 
manence of the Rutherfurd Photographic 
Plates. By Harold Jacoby. New York, 1897. 

The Jewelers' Circular and Horological The Publishers. 

Review. 4°. Vol. XXXII, Nos. 18 to end. 

New York, 1896. 

Vol. XXXIII. New York, 1896-97. 

Vol. XXXIV, Nos. 1-17. 

New York, 1897. 

Oxford. Radcliffe Observatory. Results of As- 



The Author. 



The 
Observatory. 



tronomical and Meteorological Observations 
in the years 1888-89. Under Edward James 
Stone. Vol. XL VI. 8°. Oxford, 1896. 
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The Oxford. University Observatory. Report of 
Observatory. t^g Visitors of the University Observatory 
for 1895-96. 8°. Oxjord, 1896. 
Some notes on the use and adjust- 
ment of the Ccelostat, by H. H. Turner. 
[Reprint from Mo. Not. R. A. S. Vol. 
LVI, No. 8.] 8°. London, 1896. 
The Academy. Padua. R. Accademia di Scienze, Lettere ed 
Arti. Atti e Memorie. 8''. Anno CCXCVI 
(1894-95), Nuova Serie. Vol. XL 

Padova^ '^95- 

Anno CCXCVII, (1895-96.) Vol. 

XII. Padoi^a, 1896. 

R. Osservatorio. L'Effetto della flessione 

del pendolo sul tempo della sua oscillazione. 
G. Lorinzoni. Venezia, 1896. 

[Estratto dagli Atti del R. 1st. Veneto 

di Scienze, Lettere ed Arti., Serie VII. 8°. 
Tome V, 1893-94.] Seguito e fine delle 
Osservazioni Astronomiche fatte nel 1893, 
App. Suir Orbita del pianete 1893 A ^ (354). 
8°. A. Abetti. Venezia, 1894. 

[ Tomo VI, 1894-95.] Osser- 



vazioni di pianeti e comete, nel 1894. G. 
Ciscato. Venezia, 1^95- 

[ Tomo VII, 1895-96.] Equazioni 



de Conditione per le Occultazioni osservate 
a Padova nel 1894 e nel 1895. Antonio 
Antoniazzi. Venezia, 1896. 

[ ] Osservazioni di pianeti e 



comete nel 1895. G. Ciscato. Ven^zia^ 1896. 
Bureau dcs Paris. Bureau des Longitudes Connaissance 
Longitudes. ^^^ Temps— pour Tan 1898. 8°. 

Paris, 1895. 

Extrait ^ Tusage des 6coles d'Hy- 

drographie et des Marins du Commerce, 
pour Tan 1897. 8^ Paris, 1895. 

pour Tan 1898. 8^ 

Paris, 1896. 

Annuaire pour Tan 1896. 12®. 

Paris, [1895.] 
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Paris. Bureau des Longitudes. Annuaire 
pour Tan 1897. 12°. Jean's, [iSg6.] 

£phem6rides des 6toiles de culmina- 
tion lunaire et de longitude pour 1897 par 
M. M. LoBwy. 4°. Parts, 1896. 

Enqu^tes et Documents r61atifs k 

I'Enseignement Sup6rieur. LIX. Rapport 
sur les Observatoires Astronomiques de 
Province Ann6e 1894. 8°. Paris, 1895. 

L'Observatoire Municipal de Mont- 

souris. Annuaire pour rann6e 1897. 12^. 

Paris, [1896.] 

Pola. Stern warte des hydrographischen Amtes 
der K. u. K. Kriegsmarine. Jahresbericht 
der Meteorologischen und Magnetischen 
Beobachtungen. 1895. 4°. Vienna^ 1896. 

Meteorologische Termin-Beobachtun- 

gen in Pola und Sebenico. April 1896- 
Marz 1897. 4°. Vienna, 1896-97. 

Potsdam. Internationale Erdmessung. Bericht 
Uber den gegenwartigen Stand der Erfor- 
schung der Breitenvariation. 4®. 

Lausanne, 1896. 

Bericht iiber die am photograph- 

ischen und am visuellen Zenitteleskop 
erhaltenen Resultate. 4°. Potsdam, 1896. 

Vergleichung der optischen und 

der photographischen Beobachtungsmethode 
zur Bestimmung der Breitenvariation. 4°. 

Potsdam, 1896. 

Ueber die Wahl der Stationen fUr 

den internationalen Polhohendienst. 4^ 

Potsdam, 1896. 

Circular vom 20, Juni, 1896. 4^ 

Potsdam, 1896. 

Prague. K. K. Sternwarte. Magnetische und 

Meteorologische Beobachtungen im Jahre 

1895- 56 Jahrgang. 4**. Prag, 1896. 
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The Prague. K. K. Sternwarte. Astronomische 

Observatory. Beobachtungen in dem Jahren 1888, 1889, 

1890 und 1 891. Provisorische Resultate 

aus den fortlaufenden Polh5hen-Messungen 

vom 26 Februar 1889 bis 29 Mai 1892. 4°. 

Prag, 1897. 

The Society. Konigl. bohmische Gesellschaft der Wissen- 

schaften. Jahresbericht fiir das Jahr 1895. 
8°. Prag, 1896. 

Sitzungsberichte der malhematisch- 

naturwissenchaftlichen Classe. Jahrgang 
1895, I und II. 8*. ^rag^ 1896. 

The Pulcova. Observatoire Central Nicolas. Pub- 

Observatory, lications sous la Direction de O. Backlund. 

S6rie II, Vol. 11. Observations faites au 
Cercle Vertical. M. Nyr6n. ' 

St Petersburg^ 1896. 

Quito. Observatorio Astronomic©. Boletin. 

Num. 5-12, y Resumen por el Afio 1895-96. 
8*^. Quiio, 1896. 

Richmond, England. Kew Observatory. Re- 

port of the Kew Observatory Committee of 
the Royal Society, for the Year ending 
December 31, 1896. 8°. London^ 1897. 

Description of the Kew Observatory. 

8°. London^ 1897. 
Observations on Atmospheric Electri- 
city at the Kew Observatory. 8°. [From 
the Proceedings of the Royal Society, Vol. 
60.] London^ 1896. 

The Author. Rome. Reale Accademia dei Lincei. (Anno 
CCXCIII 1895-96.) Osservazioni astrono- 
miche e fisiche suH'asse de rotazione e sulla 
topografia del pianeta Marte. Memoria 
quarta del Socio G. V. Schiaparelli, 1883- 
84. 4®. Roma^ 1896. 

The Rugby. The Temple Observatory. Report for 

Observatory. ^.j^^ y^^^ ^^^^ ^^^ L|5^ ^^ Double Stars. 

8°. Pugby, 1896. 

The Academy. St. Louis. Academy of Science. Transactions. 

8°. Vol. VII, Nos. 6-14. St Louis, 1896-97. 
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St. Petersburg. Izvestia Russkago Astrono- 
mitscheskago Obschtschestva, 3-8. 8°. 

Sf. Peter sburgy 1896. 

Acad6niie Imp6riale des Sciences. [Bul- 
letin T. v., No. 5, Dec. 1896.] Sur quelques 
syst^raes de m6teores. Th. Bredikhine. 8°. 

St Petersburg, 1896. 

San Fernando. Instituto y Observatorio de 
Marina. Almanaque Ndutico para el afio 
1898. 8°. Madrid, 1896. 

San Francisco. Astronomical Society of the 
Pacific. Publications. 8**. Vol. VIII, Nos. 
50-53. San Francisco, 1896. 

Vol. IX, Nos. 54, 55- 

San Francisco, 1897. 

San Salvador. Observatorio Astronomico y 
Meteorologico. Observaciones Meteorologi- 
cas durante el Mes de Enero 1897. 

San Salvador, 1897. 

Schiaparelli, Giovanni. Rubra Canicula. Con- 
siderazioni sulla mutazione di colore che si 
dice avvenuta in Sirio. [Estratto dagli Atti 
deir I. R. Accademia di Scienze, Lettere ed 
Arti degli Agioti ; Serie III, Vol. II, Fasc. 
II. Rotfereto, 1896. 

Schur, W. Ueber die Abplattung des Planeten 
Mars. [Aus den Nachrichten der K. Gesell- 
schaft der Wissenschaften zu Gottingen ; 
Math-Phys. Klasse, 1897, Heft i.] 8°. 

Gottingen, 1897. 

See, Dr. T. J. J. Lowell Observatory, Mexico. 
Researches on the Evolution of the Stellar 
Systems, Vol. I. On the Universality of the 
Law of Gravitation and on the Orbits and 
general characteristics of Binary Stars. 4°. 

Lynn, 1896. 

Shanghai. Meteorological Society. Fourth An- 
nual Report ; for the Year 1895. 8°. 

Zi-Ka-wei, 1896. 



The Society. 
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The Strassburg. Kaiserliche Universitstts-Stern- 

Observatory. warte. Annalen. E. Becker, Director. 

Band L 4**. Carlsruhe^ 1896. 

The Promoters. Propositions relatives i I'organization d'un 

systeme international de stations seis- 
miques. 8°. Strassburg, 1895. 

The Sydney, N. S. W. Government Observatory. 

Observatory. (j^^ j^^ j Results of Rain, River, and 

Evaporation Observations made in New 
South Wales during 1894. H. C. Russell, 
Government Astronomer. 8°. Sidney, iSg^. 

(No. 126.) Recent Measures of Double 

Stars, made at Sidney. By H. C. Russell, 
Government Astronomer [Abdruck aus den 
Astr. Nachr. Bd. 1.38.] 4°. Xiel, 1895. 

(No. 120.) The Meteor of June 27, 

1894. H. C. Russell. [Roy. Soc. N. 8. W., 
Sept. 5, 1894.] 8°. Sydney, 1894. 
(No. 121.) A Map showing the aver- 
age monthly rainfall in New South Wales. 
H. C. Russell. [Roy. Soc. N. S. W., Nov. 7, 
1894.] 8°. Sydney, 1894, 
(No. 129.) Icebergs in the Southern 



Ocean. H. C. Russell. [Roy. Soc. N. S. W., 
Sept. 4, 1895.] ['Sydney'], 1895. 

(No. 131.) Design for a Photographic 

Transit Circle. [Reprint from Australasian 
Assoc, for the Adv. of Sci., Brisbane.] H. 
C. Russell, Gov. Astr. 1895. 

Tacubaya. Observatorio Astron6mico Nacional. 

Boletin. Tomo I. Num. 25. 4°. 

Mexico, 1896. 

Anuario para el afio de 1897. Afio 

XVII. 8^ Mexico, 1896. 

The Director. Toronto. Meteorological Service of the Domin- 
ion of Canada. Monthly Weather Review, 
Nov. 1895-Oct., 1896. 4°. 

Toronto, 1896-97. 

Jan.-Mch., 1897. Toronto, 1897. 

General Meteorological Register for 

the year 1896. 8°. Toronto, [1897.I 
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Toronto. The Canadian Institute. Transac- The Institute, 
tions. 1891-92. Vol. V, Part I. S"", 

Toronto^ 1896. 

Proceedings. New Series. Vol. I, 

Part I. 8**. Toronto, 1897. 

Updegraff, Milton. Flexure of Telescopes. 
[Extract from Trans. St. Louis Acad, of 
Sci. Vol. VII, No. II.] 8^ St Louis, 1896. 

Upsala. K6nigl. Gesellschaft. der Wissen- 
schaften. Formeln und Tafeln zur grup- 
penweise Berechnung derallgemeinen Stor- 
ungen benachbarter Planeten. Karl Bohlin. 
4^*. Upsala, 1896. 

[Theses presented to the Upsala University.] 

4°. Gustav Cassel. Kritiska studier ofver 
teorin for de automorfa funktionerna jamte 
deras anvandning for integration of linjara 
differentialekvationer. Upsala^ 1894. 

N. V. E. Nordenmark. Sur le moyen 

mouvement dans Tanneau des Asteroides. 

Upsala, 1894. 

Frans de Brun. Bidrag till Weier- 



The Author. 



Upsala 
Observatory. 



The Royal 

University 

Library. 



strass' teori for algebraiska funktioner. 

Upsala, 1895. 
Eric Hallgren. Om berakningen af 

Abelska integralers omvanding. 8°. 

Gdteborg, 1894. 
Vienna. CEsterreichische Gradmessungs-Com- 

mission. Verhandlungen. Protokolleiiber 

die am 19. Juni, 1896, abgehaltene Sitzung. 

8°. Vienna, 1896. 
Astronomische Arbeiten [Publica- 

tionen fiir die Internationale Erdmessung.J 

VII. Band. Langenbestimmungen. 4®. 

Vienna, 1895. 
VIII. Band. Breiten-Azimut-und 

Winkelbestimmungen. 4®. Vienna, 1896. 
Die v.Kuffner'sche Sternwarte (Ottakring). 

Publicationen. Dr. Leo de Ball. IV. Band. 

4^ Vienna, 1896. 
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Office of the 
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The Society. 
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Washington. American Ephemeris and Nauti> 

cal Almanac for the year 1899. 8°. 

Washington, 1896. 
Philosophical Society. Bulletin, Vol. XII. 

1 892-1 894. 8°. IVashingion, 1895. 
The Smithsonian Institution. Mountain 

Observatories in America and Europe. 

Edward S. Holden. 8°. Washington, 1896. 
U. S. Coast and Geodetic Survey. Report 

of the Superintendent for the year ending 

with June, 1894, Pt. 11. 4^ 

Washington, 1895. 

1895, Pts I and 2. 

Washington, 1896. 

Bulletin No. 35. 8° Washington, 1896. 

U. S. Naval Observatory. Astronomical, 

Magnetic and Meteorological Observations 

made during the year 1890. 4°. 

Washington, 1895. 
Appendix I. A Catalogue of 

16748 Southern Stars. Deduced . . from 

the Zone Observations made at Santiago di 

Chile . . during the years 1849-52. J. M. 

Gilliss. 4°. Washington, 1895. 
1894. — Appendix I. Magnetic 

Observations, 1894. 4°. Washington, 1895. 



Branch Office, 
New York. 



The 
Observatory. 



Meteorological Observations and 

Results, 1890. 4°. Washington, 1894. 

U. S. Navy. Hydrographic Office. Pilot 

Charts of the North Atlantic Ocean, June, 
1885-May, 1897. Folio. 

Washington, 1895-97. 

Windsor, N. S. W. Mr. Tebbutt's Observatory. 
Report for the year 1896. John Tebuit. 
8°. Sydney, 1897. 

Xalapa. Observatorio Meteorologico Central 
del Estado de Veracruz Llave. Boletin 
Mensual. Marzo, 1896-Enero. 1897. 4°. 

Xalapa, 1896-97. 

Zi-ka-wei. L'Observatoire Magn6tique et 
M6t6orologique. Bulletin Mensuel. Tome 
XXI. Ann6e 1895. 4°. Shanghai, 1897. 
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Zi-ka-wei. L'Observatoire Magnetique et The 

M6t^orologique. Suppl6ment aux Bulle- Observatory, 
tins Mensuels de 1873 k 1892. 

4°. Shanghai^ 1897. 

The "litis" Typhoon, July 22-25, 

1896. Rev. Louis Froc, S. J. 

Zi-ka-weiy 1896. 

Zurich. Astronomische Mittheilungen gegriin- 

det von Dr. Rudolph Wolf. 8°. Vol. VIII. 
No. LXXXVII. Herausgegeben von A. 
Wolfer. Zurich^ 1895. 

Sternwarte. Zur Bestimmung der Rota- 

tionzeit der Sonne. A. Wolfer. 8°. 

Zurich^ 1896. 

In addition to the foregoing there have been placed upon 
the Library table, shortly after publication, as loans, the fol- 
lowing periodicals : — 

By Dr. Elkin : " Astronomische Nachrichten ;" " The Astro- 
nomical Journal ;" ** Vierteljahrsschrift der Astronomischen 
Gesellschaft;" " Monthly Notices of the Royal Astronomical 
Society," "Science" and "Nature." 

Also: "American Journal of Science and Arts." 

THE THERMOMETRIC BUREAU. 

The number of thermometers received for verification, and 
proportion rejected, remain about the same as last year. 
Mr. Peck has continued in charge of this department. 

Very respectfully submitted, 

ROBERT BROWN, 

Secretary of the Observatory, 
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Observatory of Yale University. 



BOARD OF MANAGERS. 

Rev. Timothy Dwight, D.D., LL.D., President, 

Asaph Hall, Ph.D.. LL.D. 

William W. Farnam, M.A. 

Thomas G. Bennett, Ph.B. 

Professor Charles S. Hastings, Ph.D. 

William L. Elkin, Ph.D. 



OFFICERS. 

William L. Elkin, Ph.D., Director, 

Robert Brown, M.A.. Secretary, 

Frederick L. Chase, Ph.D., Assistant Astronomer, 
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REPORT. 



Yale University, June 26, 1899. 
To the President and Fellows of Yale University : 

Gentlemen — The Board of Managers herewith transmit the 
Reports of Dr. Elkin, Director, and of Mr. Brown, Secretary 
of the Observatory. 

We have to acknowledge a grant of one thousand dollars 
from the J. Lawrence Smith Fund of the National Academy 
of Sciences, for which we beg to render our thanks. 

Respectfully submitted by 

THE BOARD OF MANAGERS. 
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REPORT OF DR. ELKIN. 

Yale University, June 12, 1899. 

To the Board of Managers of the Observatory : 

Gentlemen : — The heliometer has been employed during 
the past y^ar in securing the final measures for the parallax 
series on stars of large proper motion, which has thus been 
brought to a close. The reduction of the results are also 
approaching completion and will probably be available in the 
near future. Dr. Chase has also continued the investigation 
on the refraction of highly colored red stars in order to 
strengthen the results already obtained. These appear to 
show that systematic error from this source is hardly to be 
feared with the heliometer, and hence further discussion of 
our parallax results to be scarcely requisite. 

With the aid of the grant from the J. Lawrence Smith fund 
of the National Academy, a second station for photographic 
observation of meteors was put up in Hamden, about two 
miles in a northerly direction from the Observatory, on the 
grounds of the late O. F. Treadwell, Esq. (Yale Coll. 1862). 
The apparatus used was a simple form of equatorial mount- 
ing without clockwork, and carried four cameras with por- 
trait lenses of about five inches aperture. Dr. Chase took 
charge of this station, and it was first put into operation at the 
August meteor period of last year. Owing to moonlight 
and the generally hazy and damp atmosphere, only one meteor 
trail was secured, which was, however, not a Perseid, while at 
the Observatory station only this meteor and one other, a 
Perseid, were recorded. 

At the epoch of the Leonid shower, which is now near its 
maximum, watch was kept throughout the nights of Nov. 12 
to 16, and complete records obtained on the two nights, Nov. 14 
and 15. On these in all 16 meteor trails were impressed on 
the plates at the two stations, 10 at the Observatory, and 6 at 
Hamden, 8 of which were Leonids. Four meteors were 
recorded at both stations, but unfortunately only one of these 
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was a Leonid. The results of the discussion of the Leonid 
trails (published in the Astrophysical Journal) show the close 
accordance and consequent high value of the photographic 
records. An interesting by-product of the work was the dis- 
covery, on examining the plates on Nov. 21, of a faint comet 
by Dr. Chase, who subsequently followed it with the Grubb 
equatorial until Dec. 15. 

The Geminid shower was quite pronounced on Dec. 11, and 
two meteors from this radiant were secured at both stations, 
besides a fifth trail at the Observatory. Two other sporadic 
meteors were also recorded at both stations at this epoch, but 
the Orionid, Andromedid, Quadrantid and Lyrid showers were 
unproductive this year, though carefully watched for. In this 
photographic work Mr. M. F. Smith has rendered efficient 
service as well as in the subsequent reductions and computa- 
tions relating to the same. 

The time service has been under the charge of Dr. Chase 
excepting a portion of last year, when it was carried on by 
Mr. Smith. During a part of the year Dr. Palmer and Miss 
Newton have been engaged in computing for the Observatory. 

Respectfully, 

W. L. ELKIN. 
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SECRETARY'S REPORT. 

Yale University Observatory, 

New Haven, Conn., June 17, 1899. 

To the Board of Managers of the Yale Observatory : 

Gentlemen : — I have the honor to report for the year end- 
ing with May 31, 1899, as follows : 



THE OBSERVATORY BUILDINGS. 

The iron clamps holding together the pieced chimney caps 
were found almost rusted away, and were replaced with more 
substantial ones, and these bedded in cement. The chimneys 
and the east gable were pointed up with cement where the 
original mortar was reduced to little better than sand. The 
tin roof was repaired on the northeast corner where it had 
been loosened and partly torn away by high winds. Such 
painting was done as seemed necessary to preserve the wood- 
work and the tin roof from the efifects of the weather. The 
library shelving has been further postponed, at the expense of 
increased crowding and disarrangement. The water supply, 
while improved, cannot yet be depended upon at the hours of 
the day when it is most necessary for photographic purposes. 



THE LIBRARY. 

Among the more valuable additions to the Library should 
be mentioned the approximate completion of our set of the 
" Memoirs '* and " Monthly Notices " of the Royal Astro- 
nomical Society, mainly by the gift of Dr. Elkin. 



Digitized by 



Google 



— 7- 



ADDITIONS TO LIBRARY. 

The contributions to the Library of the Observatory during 
the year ending with May 31st, 1899, have been as follows : 

Adelaide. Meteorological Observations made 
at the Adelaide Observatory and at other 
places in South Australia during the years 



The 
Observatory. 



1876 and 1877. 4^ 

during the year 1880. 

1881. 

1882. 

1884 and 1885. 

1886 and 1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1895. 



Adelaide, 1878. 

Adelaide, 1882. 

Adelaide, 1884. 

Adelaide, 1885. 

Adelaide, 1893. 

Adelaide, 1893. 

Adelaide, 1890. 

Adelaide, 1891. 

Adelaide, 1892. 

Adelaide, 1894. 

Adelaide, 1894. 

Adelaide, 1896. 

Adelaide, 1898. 



Sobre la Rotacion 

Fonts6r6 y Riba. 4° 
Boletin. 4°. Vol. 



Barcelona. Real Academia de Ciencias y Artes. 
Nomina del Personal Acad6mico. Afio 
Academico 1898 d 1899. i6°*°. 

Barcelona, 1898. 

del Sol. Eduardo 

Barcelona, 1898. 

I, Nos. 18 to 20. 

Barcelona^ 1897-8. 

Basel. Naturforschende Gesellschaft. Ver- 

handlungen. Band XII, Heft i. 8°. 

Basel, 1898. 
Berlin. Die Konigliche Sternwarte. Beobach- 
tungs-Ergebnisse, Heft No. 8. Resultate aus 
Beobachtungen von 379 Anhaltsternen und 
1640 durch Anschluss bestimmten Sternen 
angestellt in den Jahren, 1892-97. 4°. Dr. 
H. Battermann. Berlin, 1899. 

Die Venus-Durchgiinge 1874 und 1882. 

Bericht liber die Deutschen Beobachtungen. 
Im Auftrage der Commission fiir die Beo- 
bachtung des Venus-Durchgangs herausge- 
geben von A. Auwers. T*-^ Band. 4°. 

Berlin, 1898. 



The Academy. 



The Author. 



The Academy. 



The Society. 



The 
Observatory. 



The 
Commission. 
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The Academj\ Bologna. R. Accademia delle Scienze dell'Isti- 
tuto. Memorie della Sezione delle Scienze 
Fisiche e Matematiche. Serie V, Tomo V. 
4°. Bologna^ 1896. 

The Bonn. Die Konigliche Sternwarte. Veroffent- 

Observatory. lichungen. No. 3. Bestimmung der Dek- 

linationen von 487 Sternen und der Polhohe 
der Bonner Sternwarte. Carl Wilh. Wirtz. 
4°. Bofw, 1898. 

Untersuchungen iiber neue Sterne mit 

Eigenbewegungen. Dr. F. W. A. Arge- 

lander. 4°. Bonn^ 1875. 

Nachgelassene Beobachtungen ver- 



anderlicher Sterne. F. W. A. Argelander. 
4°. Bonn, 1 89 8. 

Bordeaux. L'Observatoire. Annales. Par G. 

Rayet, Directeur. 4°. Tome VIIL 

Paris and Bordeaux, 189S. 
The Academy. Boston. American Academy of Arts and Sci- 
ences. Proceedings. Vol. XXXIII, Nos. 
18-27. S°- Boston, 1898. 

Vol. XXXIV, Nos. 1-20. 

Bos ion y 1898-99. 

The Institute. Bucharest. Institutul Meteorologic. Buletinul 

Observatiunilor Meteorologice din Roma 

nia. Steflfan C. Hepites, Directorul. 4^ 

Anul. VI, 1897. Bucuresci, 189S 

Analele. Tomul XII, Anul 1896. 4* 

Bucuresciy 1898 

The Publishers. Buffalo. Medical and Surgical Journal. July 

1898-June, 1899. 8°. Buffalo, 1898-99, 

The Cambridge. The Astronomical Observatory 

Observatory. of Harvard College. Annals. 4°. Vol 

XXXIX, Part I. Peruvian Meteorology 

1888-1890. Solon J. Bailey. 

Cambridge, 1899. 

Vol. XLI, No. V. The Meteoric 

Shower of Nov. 13, 1897. Wm. H. Picker- 
ing Cambridge, 189S. 

Fifty 'third Annual Report of the 

Director. 8°. Cambridge, 189S. 



Digitized by 



Google 



Cambridge. Harvard Astrophysical Confer- 
ence, August, 1898. M. B. Snyder. 8°. 

Lancaster y Pa., 1898. 
Cambridge, England. Observatory Syndicate. 
Annual Report, May 28, 1898. 4°. 

Cambridge^ 1898. 
The Observatory. Astronomical Observa- 
tions. 4°. Vol. XXIII (1872-75.) 

Cambridge, 1898. 
Cape of Good Hope. Royal Observatory. Re- 
port of H. M. Astronomer at the Cape of 
Good Hope to the Secretary of the Admir- 
alty, for the year 1897. 4°. London, 1898. 

Independent Day-Numbers for the 

year 1898. 8°. London, 1897. 

for the years 1899 and 1900. 

London, 1898. 

Results of Meridian Observations of 

Stars, made in the years 1892 to 1895, under 
the direction of David Gill, LL.D. 4°. 

London, [ ]. 

Annals. Vol. I, Part I. Observations 

of Comets, 1880- 1894. London, 1898. 

Vol. IV. dCape Photographic 

Durchmusterung, Vol. II. Zones —38° 
to»— 52°. [London, 1896.] 

Chapel Hill. Journal of the Elisha Mitchell 
Scientific Society. Vol. XIV, Part Second, 
1897. 8°. Chapel Hill^ N. C, 1897! 

Vol. XV, Part First, 1898. 

Chapel Hill, N. C, 1898. 
Chicago. The Earth Measured. [Ratio of the 
Earth's Axes] and Related Quantities for 
Earth, Sun and Moon, with Comprehensive 
Table. By a Member of the Chicago Astro- 
nomical Society. 8°. Chicago, 1898-99. 
Christiania. Norwegisches Meteorologisches 
Institut. Jahrbuch fiir 1891. 4°. 

Christiania, 1893. 

1892. 4"^. Christiania, 1894. 

1893. 4**- Christiania, 1895. 



The Author. 



The 
Observatory. 



The Society. 



The Chicago 
Asir. Soc. 



The Royal 
Norw. Univ. 
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The Royal 
Norw. Univ. 



The 
Observatory. 



The Office. 



The Society. 



The 
Observatory. 



Christian ia. Xorwegisches Meteorologisches 
Institut. Jahrbuch fiir 1894. 4*^. 

Christianxa^ 1896. 

1^95- 4°- ChrisHania^ 1896. 

1896. 4°. Christiania^ 1897- 

1897. 4*. ChrisHania^ 1898. 

Cincinnati. The Observatory. Publications. 
No. 3. Micrometrical Measurenaents of 
Double Stars, 1875-76. 8°. Cincinnati, \Zii. 

No. 5. 1878-79. 8^ 

Cincinnati^ 1S79. 

No. 6. 1879-80. 8^ 

Cincinnati, 1882. 

No. 14. Catalogue of 2030 Stars 

for the Epoch 1895, by Jermain G. Porter. 
4^. Cincinnati, 1898. 

Coimbra. Observagoes Meteorologicas e Mag- 
neticas feitas no Observatorio Meteorologico 
e Magnetico da Universidade de Coimbra, 
no Anno de 1897. 4**. Coimbra, 1898. 

Cordoba. Anales de la Oficina Meteorologica 
Argentina por su Director, Gauherio G. 
Davis. 4°. Tomo XII. Climas de Asun- 
cion, del Paraguay y Rosario de Santa F6. 

Buenos Aires, 1898. 

Dorpat. Societe Astronomique Russe. Ephe- 
m6rides des fetoiles pour 1898. W. Dollen. 
8''. St, Peterburg, 1897. 

1899. St. Peterburg, 1898. 

Dunsink. Astronomical Observations and Re- 
searches made at the Observatory of Trinity 
College, Dublin. Eighth Part. Mean Places 
of 1 10 1 Stars, deduced from Observations 
made with the Meridian Circle at Dunsink, 
by A. A. Rambaut. 4°. Dublin^ 1899. 

Durban, Natal, S Africa. Annual Report of 
the Government Astronomer for the year 
1897. E. Nevill, Supt. 4°. 

Pietermaritzburg, 1898. 

Edinburgh. Royal Observatory Circulars. Nos. 
43-53. 8°. Edinburgh, 1894-98. 
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Florence. R. Istituto di Studi Superiori Pratici The 

e di Perfezionamento. R. Osservatorio di Observatory. 
Arcetri. Pubblicazioni. 8°. Fasc. 7. II 
Piccolo Meridiano di Arcetri. Firenze^ 1898. 

Fasc. 8. Posizioni de 21 Stella 

fra la 5* e 7" Grandezza. Firenze^ 1898. 

Fasc. 9. Osservazioni Astrono- 

miche fatte all' Equatoriale di Arcetri nel 
1897. FirenzCy 1898. 

Gottingen. Die Konigliche Sternwarte. Astro- 

nomische Mittheilungen. ^^^^ Theil. Ab- 
leitung relativer Oerter des Mondes gegen 
die Sonne. W. Schur. 4°. Berlin^ 1898. 

Greenwich. Royal Observatory. Astronomical The Astronomer 
and Magnetical and Meteorological Obser- Royal, 

vations made in the year 1895, under the 
direction of W. H. M. Cnristie. 4°. 

London, 1897. 

1896. London^ 1898. 

Assumed Mean Right Ascensions of The Lords 



Clock Stars with the corrections to the R. Commissioners 

A. of the Nautical Almanac for 1899 o. 4°. Admiralty 

Londofiy 1898. 
Nautical Almanac and Astronomical 

Ephemeris for the year 1902. 8°. 

London, 1899. 
Haarlem. Mus6e Teyler. Archives, S6rie II. The Institution. 

Vol. VI, i^'^« Partie. 4°. Haarkm, 1898. 

2*'™* Partie. Haarlem, 1898. 

Halifax, Nova Scotia. Nova Scotian Institute The Institute. 

of Science. Proceedings and Transactions. 

8°. Vol. IX [2d Series, Vol. H], Part 4. 

Halifax, 1898. 
Helsingfors. Finska Vetenskaps Societet. Of- The Society. 

versigt af Forhandlingar. XXXIX, 1896- 

1897. 8°. Helsingfors, 1897. 
Acta Societatis Scientiarum Fennicae. 

Tom. XXII. 4°. Helsingfors, 1897. 

To m . XXIII. Helsingfors, 1897. 

Hongkong. Observations and Researches made The 

at the Observatory in the year 1897 by W. Observatory. 

Doberck, Director. 4°. Hongkong, 1898. 
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The 
Observatory. 



Wm. L. Elkin 
and R. Brown. 



Dr. Wm. L. 
Elkin. 



Dr. Wm. L. 

Elkin 

and R. Brown. 



Dr. Wm. L. 
Elkin. 

The Sociel}'. 



Hyde Park, Mass. Blue Hill Meteorological 
Observatory. Bulletins Nos. i and 3. 4'. 

, 1899. 

Kasan. [Astronomical Observatory of the Im- 
perial University.] Publications. 4°. No. 
VII. Obser\'ations dcs £toiles de la zone 
entre 75° et 80° de declinaison bor6ale, 
under the direction of D. Doubiago. Tome 
III. Kasan, 1897. 

No. VIII. [Latitude variations, 

1892-1893.] M. A. Gratschew. JTasan^iSgT. 

No. IX. [Geodetic determina> 

tions.] A. B. Krasnow. Kasan, 1898. 

No. X. A. B. Krasnow. 

Kasan, 1898. 

[Report]. 8°. 1895. Kasan, 1896. 

1896. Kasan, 1897. 

1897. Kasan, 1898. 

Leiden. Annalen der Sternwarte. 4°. VIT''^ 
Band. ffcMg, 1897. 

London. Royal Astronomical Society, Me- 
moirs. 4°. Vols. 27 to 47, 48, Part 2, and 
49. [Vols. 28-35 include Monthly Notices, 
Vols. 19-26 ] London, 1 859-1 890. 

Vols. 50 and 51. London. 



Note. — With the Volumes received from Pro- 
fessor Loomis' bequest, our set of this 
serial is now complete, 

Monthly Notices. 8^ [Vols. XIX- 

XXVI, included, as above, in Memoirs 
Vols. XXVIII-XXXV.] Vols. XXVII 
(lacking No. 7), XLIX, No. 9, L-LII. 

London, [v. d.J 

Vols. LIII-LVin. 

London, 1892- 1898. 

Vol. LIX, Nos. 1-7. 

London, 1898-99. 
[Note. — With the Volumes received from 
Professor Loomis* bequest, our set of this 
serial lacks Vol. Ill, Nos. 1-12, Vol. IV, 
Vol. V, Nos. 1-6 and 20-24 and Vol. XXVII, 
No. 7.] 
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The 
Observatory-. 



London. Royal Astronomical Society. Monthly The Author. 
Notices. 8°. Vol. LIX, No. i. Approximate 
Ephemeris of the part of the Leonid Swarm 
through which the Earth passed in 1866. 
G. Johnstone Stoney. London^ 1898. 

Royal Society. [Phil. Trans. Series A. Kew 

Vol. 191, pp. 441-499. 4°.J Experiments Observatory. 

on Aneroid Barometers at Kew Observa- 
tory, and their Discussion. C. Chree. 

London^ 1898. 
Loiivain. L'Universit6 Catholique. Annuaire The University, 
pour Tan 1899. 63™® Ann6e. 12°. 

Louvain, [1898.] 

Lund. Universitets Ars-skrift. Tom. XXXIV. 

1898. Kongl. Fysiografiska Sallskapets 
Handlingar. 4°. Lund^ 1898. 

K. Sv. Vet-Akad. Forhandl. No. 7-9, 1898. 

Meddelanden Ixhn Lunds Astronomiska Ob- 
servatorium. 8®. 

1. Ueber Kometenbahnexcentricitaten. L 

Elis Stromgren. Stockholm, 189S. 

2. Eine Metode den Jupitersradius zu be- 

stimmen. C. A. Schultz-Steinheil. 

Stockholm, 1898. 

3. Ueber akromatische Linsensysteme aiis 

einer Glassorte. C. V. L. Charlier. 
Stockholm^ 1899. 

Lussinpiccolo. Manora Sternwarte. Thatig- 
keit im Jahre 1897. [Naturwissenschaft- 
liche Wochenschrift, Band XIII, Nos. 14 
and 22.] 4°. B^rlifi, 1898. 

Astronomische Rundschau. 8°. Band 

I, Heft I. Lussinpiccolo, 1899. 

Madras. Government Observatory. Report 
for the year 1897-98. 8°. Madras, 1898. 

Manchester. Literary and Philosophical Soci- 
ety. Memoirs and Proceedings. Vol. 42, 
Parts 11- V. 8°. Manchester, 1898. 

Mexico. Observatorio Meteorologico-Magnetico 
Central. Boletin Mensual. Afio de 1898. 
Num. 5, II. 4°. Mexico, 1898. 

Mansill, Richard. Almanac for the year 1899. 
8°. Rock Island, 1899. 



The Society. 



The 
Observatory. 

The Author. 
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The 
Observatory. 



The Office of 
Distribution. 

The 
Observatory. 

The Author. 



The 
Association. 



The Publishers. 



The Society. 

The 
Observatory. 



The Academy. 



Milan. R. Osservatorio Astronomico d\ Brera. 
fEstratto dai ** Rendiconii '* del. R. 1st. 
Lomb. Vol. XXXI, 1898.] Riassunto delle 
Osservazioni Meteorologiche eseguite nell' 
anno 1897. E. Pini. 8°. Miiano, 189S 

R. Istituto Lombardo di Scienze e Lettere. 

Mennorie. Vol. XVIII, Fasc. V. Origine 
del Sistema Planetario Eliocentrico presso 
i Greci. Giovanni Schiaparelli. 4°. 

Milafio^ 1898. 

Montevideo. Ministerio de Fomento. Latitud 
de Montevideo. Enrique Legrand. 8°. 

Mopiitvideo^ 1899. 

Morelia. Colegio Seminario. Boletin del Ob- 
servatorio Meteorologico. Tomo I, Num. 
44. 4°. Morelia^ 189S. 

Mount Hamilton. ^Lick Observatory. Defini- 
tive Determination of the Orbit of Comet 
1896 III. R. G. Aitkbn. 4°. [Reprint from 
Astr. Nachr., No. 3550-51.] Kiel, 1899. 

New York. Mercantile Library Association. 
Annual Reports. 1-16 (1821-1838). 34 
(1854), 53 (1873-4), 57-67 (1877-1888), 69, 70 
(1889-1891), 73-78 (1893-1898). 8°. 

New York, 1855-1898. 

The Jewelers' Circular and Horological 

Review. 4°. Vol. XXXVI, Nos. 18 to end. 

New York, 1898. 

Vol. XXXVII. New York, 1898-99. 

Vol. XXXVIII, Nos. 1-17. 

Ne^v York, 1899. 

Ottawa. Literary and Scientific Society. Trans- 
actions. 8°. No. I. 1897-98. Ottawa, 1898. 

Oxford. University Observatory. Twenty- 
third Annual Report of the Savilian Pro- 
fessor of Astronomy to the Visitors of the 
University Observatory for 1897-98. 8°. 

Oxford, 189S. 

Padua. R. Accademia di Scienze, Lettere 
ed Arti. Atti e Memorie. 8°. Anno 
CCXCIX. (1897-98), Nuova Serie. Vol. 
XIV. • Padova, 189S. 
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Paris. Bureau des Longitudes. Connaissance 
des Temps, pour Tan 1899. S^. Faris^ 1896. 

1900. Paris, 1897. 

Extrait d I'usage des fecoles d'Hy- 

drographie et des Marins du Commerce> 
pour Tan 1899. 8°. Paris, 1897. 

Annuaire pour Tan 1899. 12°. 

Paris, [1898.] 

Eph6m6rides des 6toiles de culmina- 
tion lunaire et de longitude pour 1899 par 
M. M. LcKwy. 4°, Paris, 1897. 

pour 1900. Paris, 1898. 

Annales. Travaux faits a I'Observa- 

toire Astronomique de Montsouris et M6- 
moires divers. Tome V^™«. 4°. 

Paris, 1897. 

Enquetes et Documents j-^latifs d I'Enseig- 

nement Superieur. LXVIl. Rapport sur 
les Observatoires Astronomiques de Pro- 
vince. Annee 1896. 8°. Paris, 1897. 

Conference Internationale des j^toiles Fon- 

damentales de 1896. Proces-verbaux. 4°. 

Paris, 1896. 

L'Observatoire Municipal de Montsouris. 

Annuaire pour rann6e 1899. 12°. 

Paris, [1898.] 

Perth, Western Australia. The Observatory. 
Meteorological Report for 1894. 4°. 

Perth, 1897. 

Pola. Hydrographisches Amt der K. u. K. 
Kriegsmarine. VerofFentlichungen. Fort- 
laufende Nr. 5. Jahrbuch der Meteoro- 
logischen und Erdmagnetischen Beobacht- 
ungen. 1897. 4°. Pola, 1898. 

Nr. 6. Erdmagnetische Reise- 

Beobachtungen. Pola, 1898. 

Nr 7, Relative Schwerebestim- 

mungen durch Pendelbeobachtungen. 

Poia, 1898. 

Meteorologische Termin-Beobachtun- 

gen in Pola und Sebenico. April 1898- 
Marz 1899. 4°. Wien, 1898-99. 
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The Potsdam. Astrophysicalisches Observatorium. 

Observatory. Publvcationen. Director H. C. Vogel. ii^^^ 

Band. 4''. Potsdam, 1898. 

13*" Band. Potsdam, 1899. 

Prague. K. K. Sternwarte. Magnetische und 

Meteorologische Beobachtungen ira Jahre 
1897. 58. Jahrgang. 4°. P^(^gs 1898. 

The Society. Konigl. bohmische Gesellschaft der Wis- 

senschaften. Jahresbericht fiir das Jahr 
1896. 8°. Prag, 1897. 

1897, Prag, 1898. 

Sitzungsberichte der Mathematisch- 

naturwissenchaftlichen Classe. Jahrgang 
1896. 8°. Prag, 1897. 

1897. Prag, 1898. 

The Pulcova. Observatoire Central Nicolas. Pub- 

Observatory, lications sous la Direction de O. Backlund. 

4°. S6rie II, Vol. V. Observations faites 
au Cercle Vertical. Par H. Romberg. 

St, Peter burg, 1898. 

Vol. XI. Beobachtungien der 

Saturnstrabanten. Von Hermann Strove. 

St. Peter burg, 1898. 

[Extrait du Vol. III.] Asccd- 

sions Droites Moyennes des 6toiles Prin- 
cipales pour I'Epoque 1885.0, par A. Soko- 
lov. St. Peterburg, 1898. 

[Imperial Academy of Sciences ; Me- 

moires : Series VIII, Vol. VII, No. 4.] Po- 
sitionen der Jupiterstrabanten nach photo- 
graphischen Aufnahmen berechnet, von F. 
Renz. I. Teil. Oppositionen 1891-1895. 4*^. 

St. Peterburg, 1898. 

[ ] Positions pr61iminaires de 413 

Etoiles dans la constellation des G6meaux, 
qui seront occultees par la Lune le 27 De- 
cembre, 1898. Par S. Kostinsky. 4°. 

St. Peterburg, 1898. 
[ ] Circular of O. Backlund, Direc- 
tor, Oct. 1898, with list and positions of 
stars to be occulted during the total Eclipse 
of Dec. 27, 1898, with ms. Ephemeris for 
New Haven. 4°. Pulcovo, 1898 
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Richmond, England. Kew Observatory.- Re- The 

port of the Kew Observatory Committee of Observatory, 
the Royal Society, for the Year ending 
December 31, 1898. 8°. London^ 1899. 

Rome. Specola Vaticana. Pubblicazioni. Vol. 

V. 4°. Roma, 1898. 

Tre Nebulose fotografate recente- 

mente. P. Giuseppe Lais. 4°. Roma, 1899. 

Rugby. Temple Observatory. Report for the 
year 1896. [Rugby, 1897.] 

1897. [Rugby, 1898.] 

St. Louis. Academy of Science. Transactions. The Academy. 
8°. Vol. VII, Nos. 18-20. Sf.Zouis, iSg7-gS. 

Vol. VIII. Sf. Louis, 1898-99. 

Vol. IX. St. Louis, 1899. 

St. Petersburg. Izvestia Russkago Astronom- The Society, 
itscheskago Obschtschestva, T. VI, No. 4. 
8°. St Peterburg, 1897. 

San Francisco. Astronomical Society of the . 

Pacific. Publications. 8°. Vol. X, Nos. 
62-65. San Francisco, 1898. 

XI. Nos. t(^, 67. 

San FranciscOy 1899. 

San Salvador. Diario Oficial [containing daily 
meteorological Reports of the Director of 
the National Observatory] Feby. and April, 
3-15, 1899. Fol. San Salvador, 1899. 

Stockholm. Observatorium. Astronomiska 
lakttagelser och Undersokningar anstalda 
p& Stockholms Observatorium. Utgifna af 
Hugo Gyld^n, Konigl. Vetenskaps-Akad- 
emiens Astrom. 4°. de Bandet, HSftet 3. 
Photographische Ausmessung der Plejaden. 
K. G. Olsson. Stockholm, 1898. 

[Title page and Preface to Vol. 

v.] 

Sydney, N. S. W. Government Observatory. The 

No. 140. Results of Rain, River, and Observatory. 
Evaporation Observations made in New 
South Wales during 1896. H. C. Russell, 
Government Astronomer. 8°. Sydney, 1897. 
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The Sydney, N. S. W. Royal Society of New South 

Observatory. Wales. 8°. Icebergs in the Southern Ocean, 

No. 2. H. C. Russell. Sydney, 1897. 

Aurora Australis. H. C. Russell. 

Sydney y 1897. 

Tacubaya. Observatorio Astronomico Nacional. 

Boletin. Tomo II, Num. 3-4. 4°. 

Mexico y 1898. 

Anuario para el afio de 1899. Afio 

XIX. 8.°. Mexico, 1898. 

The University. Tokyo. Imperial University of Japan. (Tei- 
koku Daigaku.) Calendar for the year 
1897-98. 8°. Tokyo, 1898. 

The President. Earthquake Investigation Committee. Pub- 
lications, No. 2. Preliminary Report on 
the Variation of Latitude at Toky6. H. 
Kimura. 8°. Tokyo, 1898. 

The Director. Toronto. Meteorological Service of the Domin- 
ion of Canada. Monthly Weather Review, 
Jany. 1898-March, 1899. 4°. 

TorontOy 1898-99. 

General Meteorological Register for 

the year 1895. 8°. Toronto, [iSgG.] 

1898. Toronto, [1899.] 

The Institute. Canadian Institute. Transactions. 8°. Vol. 

5, Part I, Supplement. Toronto, 1898. 

Vol. 5, Part 2, Toronto, 1898. 

Proceedings. 8°. Vol. I., Parts y-t, 

Toronto, 1897-98. 

Vol. II, Part I. Toronto, 1899. 

The Society. Astronomical and Physical Society. Trans- 
actions. 8°. For the year 1898, including 
9th Annual Report. Toronto, 1899. 

The Upsala. [Review, by N. C. Dun6r of] J. Scheiner, 

Observatory. Untersuchungen iiber die Spectra der helle- 

ren Sterne nach photographischen Aufnah- 
men. (Publ. Astrophys. Obs. Potsdam, Nr. 
26.) [Sonder-Abdr. aus V. J. S. der 
Astron. Gesellschaft. Jahrgang 32, Heft 3.J 
8°. ' Leipzig, [1897.] 
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Upsala. [Doctorate Theses presented to the The Royal 
Upsala University. University 

a, A. E. O. Andersson. Om en kvantitativ * "^^^^ 
bestamning af varmevariationerna vid me- 
talltr^dars dilatation och kompression. 8°. 

Upsala, 1898. 

b, Axel Brusiin. Studier ofvor n&gra funk- 

tionalekvationer i form af additionsteorem. 

8°. Stockholm, 1897. 

c, Alfred Ekstrom. Om Teorien for elek- 

triska svangningar i metal It r&dar, framkal- 

lade af en Hertz* oskillator. 4°. 

Stockholm, 1897. 

//. Ivar Fredholm. Sur les equations de 

rdquilibre d'un corps solide 61astique. 4°. 

Stockholm, 1898. 

e, Hakon Gronwall. Om system af linjara 

totaladifferentialekvationer sarskildt s^dana 
med 2«-periodiska koefficienter. 4°. 

Upsala, 1898. 

/. Erik Holmgren. Om en klass af parti- 

ella lineara differentialekvationer. 8°. 

Upsala, 1898. 

Washington. American Ephemeris and Nauti- Office of the 
cal Almanac, for 1900. 8°. Washington, \%^^, ^^^l;^^)^^^^ 

for 1 90 1. 8°. Washington, 1899. 

Astronomical Papers prepared for the " 

use of . Vol. VI, Part IV, Tables of 

Mars. 4°. Washington, 1898. 

U. S. Coast and Geodetic Survey. Report u. S. Coast and 

of the Superintendent for the year ending Geod. Survey, 
with June, 1897. 4®. Washington, 1898. 

Bulletins. 4°. 

No. 37. Alaska. Hydrographic Notes and 

Sailing Directions relating to portions of 
Alaska from Dixon Entrance to Yakutat 
Bay, &c., 1897. Washington^ 1899. 

No. 38. relating to the vicinity 

of Prince William Sound, Cook inlet, Kadiak 
Island, and Route from Unalaska to Chig- 
nik, through Unimak Pass and inside the 
Islands. 1897. Washington, 1899. 
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Washington. U. S. Department of Agriculture 

Weather Bureau. Report of the Chief, for 

the year ending June 30, 1897. 4°. 

Washington, 1897. 
Protection from Lightning. Alex. 

Mc Adie. 8°. Washington, 1894. 
Monthly Weather Review. Mar. 

-Dec, 1898. 4°. Washington, 1898-99. 
Climate and Crop Bulletins. 1898, 

Nos. 10, 30. Folio. Washington, 189S. 

1899, Nos. I, 2. 

Washington, 1899. 
Meteorological Chart of the Great 

Lakes. Summary for the year 1898. Folio, 

Washington, 1899. 
Snow and Ice Charts. Dec. 5, 

1898-Mch. 28, 1899. Folio. 

Washington, 1898-99. 
U. S. Naval Observatory. Report of the 

Superintendent for the year ending June 30, 

1898. 8°. Washington, 1898. 
Observations, 1899. — Appendix I. 

Magnetic Observations in 1892. 

Washington, 1893. 
Observations for 1892, Appendix I. 

The Second Washington Catalogue of Stars 

. . . with Annual Results upon which it is 

based . . . Reduced to the Epoch 1875.0. 

Under the direction of John R. Eastman. 

4°. Washington, 1898. 

Washington. U.S. Navy. Hydrographic OflSce. 

Pilot Charts of the North Atlantic Ocean. 

June, 1897-May, 1899. Folio. 

Washington, 1897-99. 
Williams Bay. The Yerkes Observatory of the 

University of Chicago. George E. Hale. 

8°. Chicago, 1897. 
Bulletin No. 4. Addresses delivered 

in connection with the dedication of the 

Yerkes Observatory. 8°. Chicago, 1897. 
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Williams Bay. Bulletin No. 5. Proceedings of The 

the Conference held at the Yerkes Observa- Observatory, 
tory, Oct. 18-21, 1897. 8^ Chicago, 1897. 

Windsor, N. S. W. Mr. Tebbutt's Observatory. 

Results of Meteorological Observations in 
the years 1891-97. Sydney, 1898. 

Xalapa. Observatorio Central del Estado de 

Veracruz Llave. Boletin Mensual Metero- 
logico y Agricola. Noviembre de 1897- 
Febrero de 1898. 4.° Xalapa, 1897-98. 

Ziirich. Astronomische Mittheilungen gegriin- 

det von Dr. Rudolph Wolf. 8^ No. 
LXXXIX. Herausgegeben von A. Wolfer. 

Zurich^ 1898. 

In addition to the foregoing there have been placed upon 
the Library table, by Dr. Elkin, shortly after publication, 
as loans, the following periodicals : — 

"Astronomische Nachrichten '*; "The Astronomical Jour- 
nal '*; " Vierteljahrsschrift der Astronomischen Gesellschaft "; 
*' Science " and " Nature." 

THE THERMOMETRIC BUREAU. 

The work in this department, under the charge of Mr. Peck, 
has continued about the same as during the preceding year. 

Very respectfully submitted, 

ROBERT BROWN, 

Secretary of the Observatory. 
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To the President and Fellows of Yale University: 

Gentlemen : — The Board of Managers herewith trans- 
mit the Reports of Dr. Elkin, Director, for the past six 
years. 



1904-1905. 

To the President and Fellozvs of Yale University: 

Gentlemen : — The results of the revision of my measure- 
ment of the Pleiades, made in 1884-1886 with the Yale 
Heliometer, and the second Yale Triangulation of the 
Pleiades, carried out by Mr. M. F. Smith in 1901-1903, have 
been printed and distributed as Parts VII and VIII of, and 
completing, Vol. I of our Transactions. 

The observational work with the Heliometer has been 
somewhat restricted this past year, partly in order to push 
forward the reductions of the parallax investigations on 
large proper motion stars and partly to afford Dr. Chase a 
well-earned rest. Dr. Chase was absent on leave last sum- 
mer, but since his return has taken up a series on 61 Cygni. 
Mr. Smith has continued the research on the parallax of the 
Pleiades and begun another on 1830 Groombridge. 

The final results for all the stars of this parallax work 
except four, for which it seems desirable to secure a few 
more observations in the present season, have been derived. 

The meteor-photography apparatus was put in use at the 
past November epoch and one Leonid trail recorded. I am 
now engaged on a discussion of all available photographic 
records of Perseids and Leonids. 

Messrs. Qiase and Smith have had the time service in 
charge and Miss Palmer and Miss Newton have been 
employed in computing work, as in former years. 

W. L. Elkin. 
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1905-1906. 

To the President and Fellozvs of Yale University: 

Gentlemen: — The work on the parallaxes of stars of 
large proper motion and a few others, one hundred and 
sixty-three in all, which was outlined in my report for 1892 
and which has absorbed a large part of the energy of the 
Observatory since then, has now been finally brought to a 
close ; the results have been reduced and discussed, the com- 
plete manuscript is in the hands of the printer and should be 
issued at an early date. 

The Heliometer has been again put into active operation: 
Dr. Chase is carrying out two series for parallax on 61 
Cygni and a further one on Arcturus. Mr. Smith has 
completed the series on the parallax of the Pleiades, con- 
tinued the one on 1830 Groombridge and begun others on 
a Geminorum, y Leonis and a Draconis besides an addi- 
tional one on Arcturus. 

The meteor-apparatus was utilized during the August 
period and six trails photographed on August 3, four of 
them Perseids; and again at the predicted date for the 
Andromejdids, November 18, when although the visual 
shower was very slight, three meteors from this radiant 
were recorded. Unfortunately, however, none of them 
was timed or seen. 

The time service has been carried on as usual by Messrs. 
Chase and Smith and Miss Palmer and Miss Xcwton 
have been engaged in computing work, as formerly. 

W. L. Elkin. 



1906-1907. 

To the President and Felloics of Vale University: 

Gentlemen: — The printing of Part I of our Vol. II, 

containing the results of the parallax researches on 163 

stars, carried out from 1892 to 1906, was completed and the 

work distributed last fall. 

The Heliometer is now being devoted in this same field 

of stellar parallax to the following subjects: 
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A. Those stars of very large proper-motion which thus 
present particular interest and importance and which have 
not as yet been investigated with the Yale Heliometer. Of 
these, in addition to Arcturus, for which Dr. Chase and 
Mr. Smith have each secured a further series, 6i Cygni has 
been taken up in a very 'complete manner by Dr. Chase with 
four distinct series, and 1830 Groombridge and Sigma Dra- 
conis by Mr. Smith. 

B. Those second magnitude stars which as yet have not 
been subjected to scrutiny by reliable methods; of these 
Mr. Smith has completed a double series on Alpha 
Geminorum. 

C. Those stars of larger proper-motion for which the 
Yale survey showed either a large positive or negative 
value. 

Mainly on account of the unfavorable moonlight con- 
ditions no photographic work on meteors was attempted this 
past season. 

As in former years, the time service has been maintained 
by Dr. Chase and Mr. Smith, and Misses Palmer and New- 
ton engaged in computing work and on the Durchmusterung 
Index. 

W. L. Elkin. 



' 1907- 1908. 

To the President and Felloivs of Yale University: 

Gentlemen : — In pursuance of the programme outlined 
in the Observatory report for 1907, there have been carried 
out with the Heliometer for their parallax: 

A. On stars with very large proper-motion, series on 
34 Groombridge, Lalande 21 185 and Arcturus by Dr. Chase 
and on 1830 Groombridge by Mr. Smith. 

B. On second magnitude stars, series on Gamma Andro- 
medse and Gamma Orionis by Dr. Chase and on Gamma 
Leonis» Zeta Ursae Majoris and Alpha Ophiuchi by Mr. 
Smith. 
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C. On stars of our former work showing extreme values, 
series on Weisse 17^ 322 by Dr. Chase and on 5 Serpentis, 
Lalande 46650 and Weisse 20" 1454, by Mr. Smith. Dr. 
Chase has also secured series on the comparison stars of 
that series on Weisse 17" 322, which diverged widely from 
the others. 

The photographic apparatus was put in use during the 
Perseid epoch but, mainly on account of the unfavorable 
weather, no meteor trails were secured. 

Misses Palmer and Newton have been employed on the 
Durchmusterung Index and Miss Palmer has in addition 
taken up her former work on computations of definitive 
comet orbits and selected for this purpose the three comets 
discovered by Caroline Herschel in 1786, 1788 and 1797. 

The time service has been carried on as usual by Dr. 
Chase and Mr. Smith, and the latter, since the retirement 
of Mr. Brown, has been engaged in the library. 

W. L. Elkin. 



1908-1909. 

7^0 the President and Fellows of Vale University: 

Gkntlkmkn: — The llcliometcr work has been carried 
forward on the lines of the plan begun two years ago. 
Dr. Chase has practically completed his series on the large 
proper-motion and second magnitude stars and also one on 
33 Virginis, a star which gave an abnormal result in his 
previous work. Mr. Smith has also nearly finished the stars 
of those classes he had taken up and series on thirteen star> 
with proper motions approaching a half-second are near 
completion on a scale similar to that of our former paral- 
lax survey. An improvement of some importance has been 
made by adapting the clock of the photographic instrument 
to the Ileliometer, doing away with a certain amount of 
tremor that the old clock was liable to produce. The 
mechanical work was done by Mr. Smith himself. 

Photographic work on meteors was undertaken during 
the August period on six nights. Three trails were recorded 
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on the Observatory plates two of which were also on the 
Whitneyville plates, both being from the Perseid radiant and 
both furnishing values for velocity. 

The time service continues to be in the hands of Messrs. 
Chase and Smith; Miss Palmer and Miss Newton have 
continued the work on the Durchmusterung Index and the 
former also on the comets chosen by her for definitive 
orbits. 

W. L. Elkin. 



1909-1910. 

To the President and Fellows of Yale University: 

Gentlkmen: — The activity of the Observatory during 
the past year has been mainly directed to the completion 
of the programme outlined three years ago. This has been 
accomplished and the memoir on the parallaxes of 35 
selected stars is now being passed through the press. In 
continuance of the parallax survey with the Heliometer Dr. 
Chase has begun series on stars south of the Equator. Mr. 
Smith is engaged on a revision of series which presented 
somewhat abnormal results. An intermediate fine motion 
in position angle has been adapted to the instrument by 
Mr. Smith. 

The meteor apparatus was utilized during the Perseid 
epoch on four nights and five trails w^ere recorded on the 
Observatory and four on the Whitneyville station plates. 
All of the material so far secured has been measured and 
reduced and I am now undertaking a complete revision of 
the whole work. 

The time service has been maintained by Dr. Chase and 
Mr. Smith; Dr. Palmer has continued the work on the 
definitive comet orbits and with Miss Newton that on the 
Durchmusterung Index. 

W. L. Elkin. 
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